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PREFACE 

**Wer  Vlelf«   brinjft.    winl    Ji-ili'in   ft  was   liitnK<'>i" 
(Who   bringa   many   things.  brtn;;s  snincthliiK   for  «'U(-h.) 

(liicthf. 

« 

i    '^lT  EARLY  every  thinking  human  being  has  some  sec- 
ondary  subject,   outside   of   his   reguhir   calling, 
upon  which  he  devotes  his  spare  moments. 
With  some,  it  consists  in  attempting  to  solve  the 
hidden  mysteries  of  the  future  life,  through  the  agency  of 
some  one  of  the  eleven   hundred  difTerent   faiths,   as  to 
who,  or  what,  is  Deity. 

With   others,   the   mineralogical   fields   are   explored, 
with  the  expectation  of  finding  the  original  atom  of  matter, 
without  combination,  with  side  issues  of  all  other  "isms" 
and  "ologies"  that  exist. 
I  The  astronomer  delights  in  his  calling,  peering  into 

'  space,  and  every  now  and  then  astounds  us  with  the 
discovery  of  a  new  world,  or  one  at  least,  that  has  passed 
within  the  reach  of  our  strongest  magnifiers;  while  the 
antiquarians  and  anthropologists  are  not  idle.  Through 
the  findings  of  the  students  of  all  the  foregoing  suV^jects 
mentioned,  a  fair  minority  of  the  thinking  public  are 
found  to  be  followers.  There  are,  however,  a  very  few 
people,  living  in  this  20th  century,  who  believe  in  or  agree 
with  the  theories  of  any  of  the  (over)  one  hundred  pro- 
minent writers  of  the  past,  regarding  the  purpose  for 
which  the  Great  Pyramid  Jcezch  was  built,  much "  less 
when,  or  by  whom  it  was  built. 

Having  spent  nearly  all  of  our  spare  moments  for  the 
past  thirty-five  years  in  studying  the  works  of  the  prin- 
cipal writers  on  the  subjects  of  Antiquity,  Egyptology, 
and  Pyramidal  building,  we  now  present  the  following 
pages  of  fact  and  theory  for  the  criticism  of  an  intelligent 
public,  the  gist  of  which  theory  is  our  own. 
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To  present  our  subject  properly,  two  volumes  should 
precede  this;  one  on  the  theory  of  ** world  building,"  and 
the  other  on  "nian*s  advent  on  the  earth." 

But  life  is  precarious;  we  must  hurry  on,  and  ask  a 
generous  public  to  accept  our  theories  in  a  single  volume. 

We  offer  no  apology,  however,  for  treating  so  many 
different  contemporaneous  subjects  in  the  following  pages, 
for  we  consider  them  all  necessary  to  prove  our  theory. 

All  we  desire  of  our  critical  readers  to  believe  is :  that 
the  *' Great  Pyramid  Jeezeh"  really  exists  at  this  time; 
that  it  is  placed  at  or  near  the  "geographical  center"  of 
all  the  continents  on  the  face  of  the  earth;  and  that  the 
measurements  as  quoted  from  the  principal  authorities 
are  approximately  correct. 

Our  theor}%  then,  (that  it  was  built  by  a  race  of  people 
'  that  preceded  our  race,  with  vastly  more  intelligence 
than  we  now  possess,  or  will  possess  at  the  end  of  the 
2oth  century,)  will  be  susceptible  of  proof,  and  much 
light  will  be  conveyed  to  our  (apparent)  mysterious  sub- 
\  ject,  in  opposition  to  the  theory  of  the  principal  writers, 
**that  it  was  built  by  a  Deified  architect,  assisted  by 
Deified  workmen  in  an  age  of  absolute  ignorance  (as  to 
most  things  on  the  face  of  the  earth)." 

So  much  has  been  written  and  said  about  the  Pyramids 
of  Egypt,  and  the  principal  publications  contain  so  many 
references  to  other  publications  and  reports  that  students 
of  this  subject  should  live  next  door  to  one  of  our  largest 
"reference  libraries,"  or  spend  a  small  fortune  on  a  personal 
collection  of  books,  in  order  to  be  able  to  comprehend 
the  information  that  they  attempt  to  furnish. 

We  shall  try  in  this  work,  however,  to  reduce  that  feat- 
ure to  a  minimum,  and  place  within  this  one  volume  all 
the  information  we  wish  to  convey.  It  is  taken  for  granted, 
however,  that  all  readers,  writers  and  investigators  of 
the  subject  before  us,  the  building  of  the  "First  Great- 
Pyramid,"  will  accept  as  approximately  correct,  the  meas— 
-irements  of  that  great  structure  as  verified  and  accepte 
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by  such  eminent  Egyptologists,  astronomers,  and  mathe- 
maticians as:  Col.  Howard  Vyse,  Prof.  Piazzi  Smyth, 
the  French  Academicians,  Dr.  Grant,  Prof.  John  Greaves, 
Sir  John  Herschel,  Dr.  Lepsius,  W.  Osbum,  Mr.  James 
Simpson,  Prof.  H.  L.  Smith,  Mr.  John  Taylor,  Sir  Gard- 
ner Wilkinson,  and  others,  thus  making  the  remaining 
portion  of  our  task  approximately  light. 

More  than  two  hundred  eminent  mathematicians  and 
astronomers  have  visited  and  measured  this  pyramid 
since  the  year  820  A.  D.;  some  of  them  spending  only 
a  day  and  measuring  only  a  single  passageway,  while 
others  camped  there  and  worked  steadily  for  months. 
The  net  results,  however,  can  be  summed  up  from  the 
figures  furnished  by  the  professors  above  mentioned, 
which  we  give  you  in  the  body  of  this  work. 

No  one  will  attempt  to  question  the  perfect  sanity 
of  those  professional  measurers,  as  to  their  mathematics; 
but  when  you  analyze  their  opinions  regarding  the  date 
of  the  building  of  that  structure,  critically,  you  will  dis- 
cover that  they  had  boxed  their  science,  and  appealed  to 
**miracle**  to  help  them  out.  Most  of  them  were  devout 
Christians,  and,  in  their  interpretation  of  the  sacred  writings, 
could  not  permit  of  any  event  antedating  the  year  4004  B.C. 
As  we  differ  so  widely  from  the  opinions  of  the  above 
mentioned  **noted  authors,*'  regarding  the  purpose  for 
which  it  was  built,  and  the  possible  date  of  its  erection, 
we  ask  suspension  of  personal  opinion,  until  the  reader 
:  lias  thoroughly  investigated  our  argument  brought  forward 
\     in  this  work. 

A  table  of  contents  follows  this  preface,  also  a  table 
^."  of  illustrations.  And  at  the  close  of  this  work  will  be  found 
ill  a  copious  index,  which  the  reader  is  asked  to  consult  on  all 
.(!.;  occasions,  when  in  doubt  regarding  any  subject  herein 
oil  treated.  All  principal  subjects  are  indexed  direct,  as  well 
saij  ^  ^y  subsections  treated.  Individuals  are  indexed  under 
their  surnames.  The  whole  is  respectfully  submitted  by 
the  author. 
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See  Plate  L,  opposite  page,  showing  vertical  section 
of  the  Great  Pjnramid,  from  south  to  north,  looking  west. 
At  the  time  of  day  and  season  when  it  devours  its  own 
shadow. 

The  limestone  base  upon  which  the  pyramid  stands  is 
elevated  about  146  feet  above  the  average  water  level  sur- 
rounding it,  and  215  feet  above  the  level  of  the  Mediter- 
ranean Sea. 
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See  Plate  II.  Showing  the  geography  of  Upper 
Egypt,  with  the  different  mouths  of  the  Nile  river  as  it 
enters  the  Mediterranean  Sea,  from  the  sector-shaped  land 
showing  the  line  of  the  Great  Pyramid  to  be  placed  in  the 
exact  center.  Also  the  map  of  the  world  on  the  "Mercator 
projection,**  showing  the  Great  Pyramid  to  be  located  near 
the  center  of  all  the  land  of  the  earth,  and  at  the  exact 
center  of  its  weight  above  water. 
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See  Plate  III.  Chorography  of  the  Great  Pyramid 
and  its  neighbors.  Showing  also  the  location  of  Cheops' 
tomb,  the  Great  Sphnix,  and  the  relative  position  of  the 
second  and  third  pjn-amids. 

This  is  known  as  the  flat-topped  hill  of  Jeezeh.  The 
Great  Pyramid  is  represented  in  the  center  near  the  top  of 
the  illustration. 
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SE^^  Plate  IV.  Showing  the  vertical  sections  of  all 
the  (9)  Jeezeh  group  of  pyramids.  Their  ancient  size  and 
shape  being  shown  by  the  dotted  triangles  over  them. 

The  only  one  of  this  group  that  was  built  (outside  ot 
the  Great  Pyramid  itself)  with  any  order  as  to  its  sloping 
sides,  was  the  third,  which  see. 
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See  Plate  V.  Showing  all  the  pyramids  of  Egypt 
outside  of  the  Jeezeh  group.  This  illustration  represents 
them  in  the  order  as  they  will  be  found  passing  from  north 
to  south,  together  with  their  location  by  latitude. 

For  their  height  and  date  of  erection,  see  table  of 
Pyramids  of  Egypt,  in  index. 
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See  Plate  V.  Showing  all  the  pyramids  of  Egypt 
outside  of  the  Jeezeh  group.  This  illustration  represents 
them  in  the  order  as  they  will  be  foimd  passing  from  north 
to  south,  together  with  their  location  by  latitude. 

For  their  height  and  date  of  erection,  see  table  of 
Pyramids  of  Egypt,  in  index. 
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See  Plate  VI.  Ground  plan  of  the  Great  Pyramid, 
together  with  the  horizontal  sectional  area  at  the  level  of 
the  King*s  Chamber.  Also  exhibits  the  spot  on  the  south 
side  of  the  pyramid,  where  Prof.  Howard  Vyse,  made  an 
unsuccessful  attempt  to  force  an  entrance. 
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See  Plate  VII.  The  upper  part  of  this  illustration 
exhibits  the  casing  stone  remnants  of  the  second  pyramid. 
The  lower  part  of  this  picture  exhibits  the  first  three  layers 
of  stone  on  the  north  side  of  the  Great  Pyramid,  including 
the  first  layer  of  the  original  angle  casing  stones,  as  dis- 
covered by  Col.  Howard  Vyse,  in  1857  A.  D. 
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See  Plate  Vlll.  E^dubiting:  a  tront,  also  a  vertical 
longitudinai  section  ot  the  present  entrance  to  the  Great 
P^-rainid.  and  a  line  virawn  showing  where  the  original 
casing  stones  reached  too.  as  seen  by  Caliph  Al  Jiamotin  in 
the  rear  S22  A.  D. 
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See  Plate  IX.  Illustrating  the  chamber  and  pas- 
sage system  of  the  Great  Pyramid.  Also  includes  the  forced 
hole  made  by  the  followers  of  Caliph  Al  Mamoun  and  the 
unfinished  state  of  the  subterranean  chamber  in  the  base 
rock,  under  the  exact  center  of  the  Great  Pyramid. 
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Se/E  Plate  X.  By  placing  the  upper  half  of  this 
illustration  to  the  right  or  north  side  of  Plate  XIV,  a  con- 
tinuous passage  is  exhibited,  and  the  intention  of  its  original 
purpose  made  plain. 

The  lower  half  of  this  plate  exhibits  a  displaced  Ramp 
stone  and  entrance  to  the  well.     See  Plate  IX. 
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See  Plate  XI.  The  Queen's  Chamber,  so-called,  in 
the  Great  Pyramid.  The  only  chamber  exhibiting  seven 
sides.  Through  the  niche  in  the  east  wall  of  which,  wc 
expect  to  find  an  entrance  to  other  chambers. 

Prof.  H.  L.  Smith,  of  Hobart  College,  Geneva,  N.  Y., 
(in  a  private  letter)  speaking  of  the  Queen's  Chamber,  in  the 
Great  Pyramid,  remarks,  ** Either  there  is  proof  in  that 
chamber  of  supernatural  inspiration  granted  to  the  archi- 
tect," or  **that  primeval  official  possessed,  without  in- 
spiration, in  an  age  of  absolute  scientific  ingorance  4,000 
years  ago,  scientific  knowledge  equal  to,  if  not  surpassing, 
that  of  the  present  highly  developed  state  of  science  in  the 
modem  world." 


nxusnuTioNS 


PLATK  XI 


30  THE  GREAT  PYBAMID  JEEZEH 


See  Plate  XII.  Showing  the  upper  end  of  the  Grand 
Gallery  and  the  ante-chamber.  Also  exhibiting  the  great 
36  inch  step  and  the  low  passage  way  into  the  King's 
Chamber ;  compelling  all  who  enter  there  to  stoop  and  bow 
his  head,  though  he  might  be  ruler  of  the  whole  world 
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See  Plate  XIII.  The  Ante-Chamber  and  its  walk 
opened  out;  also  the  Boss  on  the  Granite  Leaf.  In  this 
chamber  all  candidates  received  their  preparatory  lectures 
before  entering  the  King's  Chamber,  and  other  chambers 
later  on . 
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See  Plate  XIV.  The  King's  Chamber  and  its  ac- 
cessories, which  include  the  ante-chamber,  and  the  southern 
end  of  the  Grand  Gallery.  Also  Howard  Vyse's  hollows  of 
construction  above  the  King's  Chamber.  The  crossed  lines 
indicate  granite.  Some  idea  of  the  magnitude  of  this 
portion  of  pyramid  construction  may  be  had  when  we  tell 
you  that  the  -first  cross  tie  of  granite  seen  over  the  King's 
Chamber  is  about  41-2  feet  square,  by  25  feet  long  and  it 
takes  9  of  these  slabs  or  ties  to  form  the  ceiling  to  the  King's 
Chamber;  each  slab  of  which  weighs  about  42  tons. 

See  Plate  X.  with  explanation  on  page  26.  It  will  be 
noticed  that  even  a  king  would  have  to  stoop  to  enter  this 
chamber. 


} 
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See  Plate  XV.  This  illustration  indicates  the  entire 
plot  for  which  the  Great  Pyramid  was  btiilt.  Exhibiting 
the  walls  of  the  King's  Chamber  opened  out,  also  the  sunk 
portion  of  walls,  the  coffer,  etc. 

It  will  be  noted  that  there  are  just  loo  blocks  of  granite 
in  the  four  walls  of  this  chamber,  nine  in  the  ceiling,  and 
there  were  eighteen  in  the  floor  before  they  were  pried  out 
and  taken  away.  No  two  of  which  are  of  the  same  size. 
On  the  north  wall  will  be  noticed  one  granite  block  that 
is  twice  the  size  (in  height)  of  any  other  wall  stone,  the  east 
edge  of  which,  forms  one  angle  of  the  N.  E.  comer  of  this 
chamber.  This  we  predict  will  be  found  to  be  a  door,  and 
outlet  to  other  chambers,  which  we  have  suggested  in  the 
body  of  this  work,  exist  in  other  parts  of  this  great  building. 
No  latches,  hinges,  locks  or  bolts  exist,  but  when  the  secret 
is  re-discovered,  it  will  be  opened  without  force. 
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See  Plate  XVI.  Size  and  shape  of  Great  Pyramid 
measured  without.  Showing  geometrically  direct  vertical 
section;  diagonal  vertical  section;  equality  of  boundaries; 
angles  of  casing  stones  and  equality  of  areas  Nos.  i  and  2. 
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See  Plate  XVIL  Size  and  shape  of  Great  Pyra 
from  testimony  within;  equality  of  areas  No.  3.  Shov 
equation  of  boundaries  and  areas,  circles  and  squares,  in( 
inside  and  pyramid  cubits  outside  Great  Pyramid. 


ILLUSTBATIONS 


41 


XVII 


E04IALITY     OF    AREAS    AT/ 3 


9131   pS   P.l. 
\  Vertiaal  SeHufn  ceGf.  Pyr^ 


Citel0  Mriih,  Diamster 


Hii  si 

t 

ik 

\ 

S/SI  65 

% 

626'02'^nt«-ektuitber  len^tK  *  100  «    SiuCs  dist<anee'  fifvnv  tJu^  earth, 
in/  terms  e^  ikt,  "breadtK  of  the,  JSarth/  /i-onv.  Tolt>    to  Fole^. 


•»:- 


EQUATION     OF     BOUNDARIES    AND    AREAS. 
CIRCLES    AND    SQUARES    INCHES     INSIDE    AND   SACRED  CUBITS 
OUTSIDE    SREAT    PYRAMID. 


tHvrn.  Oti? 


A.RlTCMit  •  SOU.  COIN 


42  THE  GREAT  PYRAMID  JEEZEH 


See  Plate  XVIII.  Showing  construction  hypothesis 
of  passage  angles  and  chamber  emplacements  in  Great 
Pyramid. 
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See  Plate  XIX.  Tomb  of  King  Cheops,  far  outside 
the  Great  Pyramid.  Showing  plan  and  vertical  section  of 
the  tomb  and  hydraulic  reference  data,  with  regard  to  the 
different  water  levels  surrounding  the  same. 
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See  Plate  XX.  Showing  the  starry  skies  as  seen  at 
the  Great  Pyramid  at  the  date  of  its  foundation,  and  other 
anniversaries  of  that  ancient  period:  viz.,  53,770  B.  C; 
27,970  B.  C. ;  and  2,170  B.  C.  This  position  of  the  stars 
occur  but  once  in  every  25,800  years. 
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(Sec.  I.)  EGYPT  (in  Greek,  Aiguptos;  in  Hebrew 
klisr  or  Misraim ;  in  the  language  of  the  country  in  hierogly- 
>hics,  Kemi — ^which  signifies  the  black  land;  and  by  the 
Vrabs  of  the  present  day  called  Misr),  a  country  in  the 
lortheastem  part  of  Africa.  Egypt  was  conquered  by  the 
Purks  in  151 7.  The  Viceroy alty  was  made  hereditary  in 
841.  The  Stdtan  granted  to  the  Khedive  the  rights  of 
oncluding  treaties  with  foreign  powers  and  of  maintaining 
rmies  June  8,  1873.  The  annual  tribute  paid  to  Turkey  is 
bout  $3,000,000.  Egypt  proper  extends  from  the  Medi- 
erranean  Sea  south  to  lat.  22°  N.,  and  from  the  latter 
^on,  known  as  the  Egyptian  Soudan,  is  governed  by 
Jgjrpt  and  Great  Britain  jointly.  The  eastern  boundary 
;  the  Red  Sea,  and  on  the  extreme  northeast  Syria.  The 
restem  boundary  runs  northwest  to  Tripoli,  and  thence 
Dutheast  to  a  point  200  miles  west  of  Wady-Halfa.  Oner 
liird  of  the  Libyan  Desert  also  belongs  to  Egypt.  The 
rea  of  Egypt  is  about  383,800  square  miles.  It  extends 
bout  675  miles  north  and  south,  and  500  miles  east  and 
'est.     Its   population   is   about    10,500,000. 

TOPOGRAPHY. — In  ancient  as  in  modem  times, 
rgypt  was  always  divided  into  the  Upper  and  the  Lower, 
r  the  Southern  and  the  Northern  country;  and  at  a 
ery  early  period  it  was  further  subdivided  into  a  num- 
ber of  nomes,  or  departments,  varying  in  different  ages; 
.2  was  probably  the  usual  number.  A  third  great  division, 
ihe  Heptanomis,  or  seven  nomes,  preserved  in  modem 
Middle  Egypt"  (Wustani),  was  introduced  at  the  time  of 

geographer    Ptolemy.     Each    nome    or    department 

a  separate  local  government.  In  the  5th  century 
yi-D.,  Egypt  was  divided  into  Augusta  Prima  and  Secunda 
ta  the  east,  and  iEgyptiaca  on  the  west,  Arcadia  (the 
>tanoniis),  Thebais  Proxima  as  far  as  Panapolis,  and 
lebais  Supra  to  Philae.  Under  the  Mohammedans,  the 
tiple  division  into  Misr  el-Bahri  (Lower  Egypt),  el- Wustani 

Idle)  and  es-Said  (Upper)  has  prevailed,  but  the  number 
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of  subdivisions  has  varied;  at  present  there  are  altog 
thirteen  provinces.  Egypt  is  connected  with  Asia  b 
'Isthmus  of  Suez,  across  which  runs  the  great  ship 
without  locks  now  connecting  the  Mediterranean  wit 
Red  Sea;  running  from  Port  Said  on  the  former  to  Su 
the  latter,  a  distance  of  99  miles.  According  to  Hero 
a  large  canal  from  the  Red  Sea  to  the  Nile  was  constr 
about  600  B.  C.  This  canal,  which  seems  never  to 
been  of  much  use,  was  finally  blocked  up  about  767 
Napoleon  I.  had  conceived  the  idea  of  making  a  ship 
across  the  Isthmus  of  Suez.  In  1854,  the  French  eng 
M.  Ferdinand  de  Lesseps,  obtained  a  concession  for 
purpose,  and  in  1858  was  able  to  form  a  company  for  c 
ing  on  the  work.  Operations  were  begun  on  April  25, 
and  on  Nov.  17,  1869,  the  canal  was  opened;  the  tota 
of  construction  was  $102,750,000.  There  were  75  mi 
actual  excavation,  the  remaining  24  miles  being  thi 
shallow  lakes  (Lakes  Menzaleh,  Lake  Timsah,  and  ] 
Lakes),  which  usually  had  to  be  deepened.  For  i 
four-fifths  of  its  length  it  was  originally  327  ft.  wide  s 
surface  of  the  water,  72  feet  at  the  bottom^  and  26  feet 
for  the  remainder  only  196  ft.  wide  at  the  top,  the 
dimensions  being  the  same;  but  the  increase  of  traff 
to  its  being  widened  and  deepened  several  years 
By  an  agreement  signed  Oct.  29,  1888,  the  canal 
exempted  from  blockade,  and  vessels  of  all  nations,  wh 
armed  or  not,  are  to  be  allowed  to  pass  through  it  in  ; 
or  war!  During  the  year  1906,  some  4000  ships  p 
through  this  canal,  for  which  privilege  the  con] 
received  over  $20,000,000.  A  canal  was  also  constr 
for  bringing  fresh  water  from  the  Nile  at  a  point  near  ( 
This  canal  reaches  the  salt  water  canal  at  Ismailia,  and 
runs  almost  parallel  to  the  ship  canal  to  Suez.  It  is  a! 
40  ft.  wide  and  9  deep,  and  is  used  for  navigation  aj 
as  for  domestic  purposes  and  irrigation.  The  Ian 
both  sides  of  the  ship  canal  is  to  be  retained  by  the 
my  for  ninety-nine  years.     Navigation  at  night  b 
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.  of  electric  light  began  on  March  x » 1887,  and  has  shorten^ 
the  time  of  passage  by  about  one-half,  vix.,  to  about 
teen  to  twenty  hours.  Steamships  are  allowed  to  sail 
a  speed  of  five  to  six  knots  an  hour  along  the  canal, 
e  inhabited  portion  of  Egypt  is  mainly  confined  to  the 
ley  and  delta  of  the  Nile,  which  where  widest  does  not 
xed  I  ao  miles,  while  in  many  parts  of  the  valley  it  is  only 
m  10  to  15  miles  wide,  and  at  the  southern  frontier  of 
ypt  only  two  miles.  West  of  the  Nile  are  several  oases, 
'o  ranges  of  lofty  mountains,  the  Arabian  Hills  on  the 
t  and  the  Libyan  on  the  west,  enclose  this  valley.  The 
ta  of  the  Nile  is  traversed  by  a  network  of  primary  and 
ondary  channels,  and  is  also  intersected  by  numerous 
lals.  Seven  principal  channels,  or  mouths,  were  us- 
Uy  recognized  in  ancient  times,  the  names  of  which, 
ing  from  east  to  west,  were  the  Pelusiac  mouth,  the 
nitic,  the  Mendesian,  the  Phatnitic  (Damietta),  the 
l>ennytic,  the  Bolbitic  (Rosetta),  and  the  Canoptic. 
e  Nile  has  a  current  running  seaward  at  the  rate  of 
t-2  or  3  miles  an  hotir,  and  the  otream  is  always  deep 
3ugh  for  navigation.  The  water  becomes  a  reddish 
)wn  during  the  annual  overflow;  it  is  esteemed  highly 
ubrious.  Near  the  sea  are  Lakes  Menzaleh,  Mariut 
areotis),  and  other  extensive  but  shallow  lagoons, 
e  openings  or  lateral  valleys  of  the  hills  confining  the 
ley  of  the  Nile  are  comparatively  few,  or,  being  little 
quented,  are  not  well  known.  Those  on  the  east  side 
5  the  Valley  of  the  Wanderings  (of  the  children  of  Israel), 
ding  from  the  neighborhood  of  Cairo  to  the  head  of  the 
If  of  the  Suez,  and  that  through  which  passes  the  road 
•m  Koptos  to  Kosseir  on  the  Red  Sea.  A  short  distance 
st  of  the  Nile  and  above  the  delta  is  the  fertile  valley 
Payoum,  in  the  northwest  and  lowest  part  of  which  is  the 
rket-Kerun  Lake  or  Birket-el-Kerun,  fed  bv  a  canal  or 
anch  from  the  Nile.  The  level  of  the  lake  is  now  130 
et  below  that  of  the  Mediterranean.  This  lake,  formerly 
town  as  Lake  Moeris,  anciently  covered  a  far  larger  area^ 
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and  by  means  of  sluices  and  other  works  was  utilize 
irrigation  purposes.     The  deserts  on  the  west  bank  oC 
Nile  generally  present  to  view  plains  of  gravel  or  of 
drifting  sand;  on  the  east  the  scene  is  varied  by  rocks 
mountains. 

CLIMATE.— The  atmosphere  in  Egypt  is  extreic: 
clear  and  dry,  the  temperature  regular  and  hot,  tho^ 
the  heat  is  tempered  during  the  daytime  for  seven 
eight  months  of  the  year  by  the  strong  wind  which  blc 
from  the  north,  and  which  enables  sailing  vessels  to 
cend  the  river  against  the  stream.  The  winter  moni 
are  the  most  delightful  of  the  year,  the  air  being  cool  a 
balmy,  and  the  ground  covered  with  verdure;  later,  t 
ground  becomes  parched  and  dry,  and  in  spring  the  sufiFoc 
ting  khamseen,  or  simoon,  frequently  blows  into  the  N 
valley  from  the  desert  plains  on  each  side  of  it,  raisi 
clouds  of  fine  sand,  and  causing  great  annoyance,  until  t 
rising  of  the  river  again  comes  to  bless  the  land.  It  rai 
but  rarely,  except  near  the  seashore.  At  Memphis,  t 
rain  falls  perhaps  three  or  four  times  in  the  course  of  a  yej 
and  in  Upper  Egypt  only  once  or  twice,  if  at  all;  show< 
of  hail  sometimes  reach  the  borders  of  Egypt,  but  the  fonr 
tion  of  ice  is  very  uncommon.  Earthquakes  are  ra 
occurrences  and  so  slight  as  to  be  seldom  recorded  (s 
article  on  earthquakes  in  another  portion  of  this  worl 
and  thunder  and  lightning  are  neither  frequent  nor  violei 
Egypt  is  not  remarkably  healthy,  especially  in  the  delta 
ophthalmia,  diarrhoea,  dysentery,  and  boils  being  son 
what  prevalent.  But  many  invalids  now  winter  in  Egyj 
especially  in  the  neighborhood  of  Cairo,  or  higher  up  t 
river,  where  the  air  is  dry  and  pure. 

THE  NILE  AND  IRRIGATION.— The  great  h 
toric  river  Nile,  anciently  called  the  Nilus,  is  4,100  miles 
length,  and  one  of  the  few  great  rivers  and  second  long( 
in  the  world.  It  is  only  exceeded  by  the  Missotiri  ai 
Mississippi  (frbni  its  jtmction)  which  combined  are  4,5 
miles  long..   It  divides,  at  lat.   30°   15',  just  below  t 
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firti.:ffiiMnict,  sDtoi  tm>;.xpa]]l^«tnMa)ftf  onemteriog  the 
Aar  hy  fbe  i^EMett»  adouth  on  th^  .iT^Vt,  the  other  by  the 
Dandettfr  mottth  on  the  east.?,  lliese  two  atreaxxui  carry 
the  bulk  of  the  Nile  water  to  the  Mediterranean,  and  en-i 
dose  a  large  portion  of  the  territory  known  as  the  delta» 

froin  its  resemblance  to  the  Greek  letter  A,  and  which 

• 

owes  its  ejdstence  to  the  deposits  of  alluvial  matter  brou^t 
down  by  the  stream.    A  most  remarkable  phenomenon 
connected  with  the  Nile  is  its  annual  regtdar  increase* 
rising  from  its  periodical  rains,  which  fall  within  the  e^ua* 
tdrial  regions  and  the '  Abyssianian  xnountains.    As  rain 
rarely  falls  in  Egjrpt,  the  prosperity  of  the  country  entirely 
depends  on  this  overflowing.of  the  river.     On  the  subsiding 
of  the  water  the  land  is  found  to  be  covered  with  a  brown 
dimy  deposit,  which  so  enriches  the  soil  that  with  a  suffici- 
ency of  water  it  produces  two  crops  a  year,  while  beyond 
Hie  limits  of  the  inundation  and  irrigation  there  is  no  culti- 
vation whatever.     The  Nile  begins  to  rise  in  June,  and 
continues  to  increase  until  about  the  end  of  September, 
overflowing  iJie  lowlands  along  its  course,  the  water  being 
conveyed  to  the  fields  by  artificial  courses  where  nattiral 
channels  fail.     After  remaining  stationary  for  a  short  time, 
the  river  rises  again  still  further,  and  subsequently  begins 
to  subside,  showing  a  markedly  lower  level  in  January, 
February  and  March,  and  reaching  its  lowest  in  April,  May, 
and  early  June.     The  overflow  of  the  water  is  now  to  a  great 
extent  managed  artificially  by  means  of  an  extensive  system 
<tf  reservoirs  and  canals,  so  that  after  the  river  subsides  it 
may  be  used  as  required.     A  certain  proportion  of  the  fields, 
•iter  receiving  the  overflow  and  being  sown,  can  ripen 
the  crop  without  future  moisture;  but  many  others  al- 
ways require  artificial  irrigation.     Steam  pumps  are  now 
hrgely  used  in  Northern  Egypt.     Latterly  the  govem- 
*ent  has  tried  to  make  the  farmer  less  and  less  directly 
dependent  on  the  inundation,  and  the  great  barrage  of 
e  Nile  below.  Cairo,  the  largest  weir  in  the  wotV4,  a-s; 
mmt  means  to  this  end,  a  £reat. barrage  or  dam  at  As^uaxv 
mha^  anotber. 
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The  native  methods  of  raising  water  for  irrigation 
are  chiefly  by  the  sakieh,  or  water  wheel,  and  the  shadoof. 
The  first  consists  of  a  horizontal  wheel  turned  by  one  or  two 
oxen,  which  sets  in  motion  a  vertical  wheel,  around  whidi 
are  hting  a  number  of  earthen  jars,  this  wheel  being  sunk 
into  a  reservoir  connected  with  the  river.     The  jars  thus 
scoop  up  the  water  and  bring  it  to  a  trough  on  a  level  with  r- 
the  top.     Into  this  trough  each  jar  empties  itself  in  succes-  U 
sion,  and  the  water  is  conducted  by  an  inclined  channel  -^ 
into  the  cultivated  ground  adjoining,  which  may  have  been  r 
previously  divided  into   compartments  X)f   i   or   2   yards  5: 
square  by  raising  the  mold  into  walls  or  ridges  of  5  or  6|r: 
inches  in  height.     Into  these  compartments  the  cultivator  i^^ 
forms  an  entrance  for  the  water,  by  depressing  a  little  space  jj^ 
in  the  ridge  or  wall  with  the  sole  of  his  foot;  and  this  over-t^ 
looking  of  the  channels  of  irrigation,  and  the  adjustment  r 
of  the  openings  from  one  compartment  to -another  with  the.:=^ 
foot,  is  continued  until  the  cultivator  is  assured  by  the:= 
growth  of  the  plants  that  each  compartment  is  daily  and| 
duly  supplied  with  its  proper  quantity .  of -water.     Thew- 
second  means  of  raising  water,  namely,  the  shadoof,  con-r^ — 
sists  of  a  leathern  bucket  siting  at  one  end  of  a  pole  which  ._-- 
has  a  weight  at  the  other  and  sways  up  and  down  on  a 
vertical  support,  a  contrivance  by  which  the  cultivator  »*— - 
enabled  to  scoop  up  the  water  considerably  below  his  feet* 
and  raise  it  with  comparative  ease  to  the  mouth  of  a  channdj 
on  a  level  with  his  breast.     The  latter  mode  of  raising;.- 
water  is  of  great  antiquity,  and  is  depicted  on  the  wall* 
of  the  ancient  tombs  of  Egypt,  and  also  in  the  sculpttires  ci  ~_ 
Nineveh.     A  sufficient  rise  of  the  river  (the  rise  varies  A  — 
different    points)    is    essential    to    secure    the    prosperitjT^ 
of  the  country;  and  as  the  water  subsides  the  chaplet  ofr— 
buckets  on  the  sakieh  is  lengthened,  or  several  shadooft^-^ 
rising  one  above  the  other  on  the  river  banks,  are  r©^-: 
quired.     Should  the  Nile  rise  above  the  requisite  heigl*^ 
it  may  do  great  damage;  while  if  it  should  not  attain  tW^- 
ordinary  height  there  is  a  deficiency  of  crops;  but  so 
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liar  are  the  operations  of  nature  that,  with  rare  excep* 
cms,  the  inundations  are  nearly  uniform. 

OASES.-^The  fertile  spots  peculiar  to  the  deserts  of 
frica  are  found  in  Egypt  along  the  hollow  region  of 
Le  Libyan  Desert,  parallel  to  the  general  direction  of 
le  valley  of  the  Nile,  and  about  80  miles  west  of  it.  The 
reat  Oasis,  or  El  Wah  (the  oasis)  el  Khargeh,  lies  imme- 
ately  west  of  the  Thebaid,  and  has  a  length  of  100  miles, 
bout  50  miles  west  of  the  northern  extremity  of  this  oasis, 
iS  the  Wah  el  Dakhileh,  24  miles  long  and  10  miles  broad, 
^est  by  south  from  the  Fayoum,  the  date  groves  of  the 
ittle  Oasis,  or  Wah  el  Baharieh,  display  their  usual  verdtu^e. 
I  this  fertile  spot  artesian  wells  are  numerous,  and  some 
ancient  construction  have  been  discovered  which  have 
^pths  exceeding  400  feet.  On  the  road  between  this 
isis  and  that  of  El  Dakhileh,  inclining  to  the  west,  occurs 
ilf-way  the  Wah  el  Farafrah,  of  small  extent.  West  of 
le  Fayoum,  and  about  200  miles  from  the  Nile,  lies  the 
isis  of  Siwah.  The  inhabitants  of  this  secluded  spot, 
ough  tributary  to  Egypt,  are  in  language  and  manners 
liolly  Libyan.  The  region  of  the  oases  terminates  toward 
le  north  in  the  desert  of  the  Natron  lakes. 

ZOOLOGY. — Owing  to  the  absence  of  forests  in 
gypt  there  are  few  wild  animals,  the  principal  species 
ring  the  wolf,  fox,  jackal,  hyena,  the  wild  ass,  and  several 
nds  of  antelope.  The  chief  domestic  animals  are  camels, 
3rses,  asses,  homed  cattle,  and  sheep.  The  hippopotamus 
no  longer  found  in  Egypt,  though  it  is  met  with  in  the 
lile  above  the  cataracts,  and  the  crocodile  has  abandoned 
lie  lower  part  of  the  river,  and  is  becoming  rare  even  in 
Ipper  Egypt.  Among  the  birds  are  three  species  of 
ndtures  (one  of  which  is  very  large,  individuals  sometimes 
Measuring  15  feet  across  the  wings),  eagles,  falcons,  hawks, 
buzzards,  kites,  crows,  linnets,  larks,  sparrows  and  the 
beautiful  hoopoe,  which  is  regarded  with  superstitious 
it^rerence.  Pigeons  and  various  kinds  of  poultry  are  very 
dmndant.     The  ostrich  is  found  in  the  deserts.    Amoti^ 
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the  reptiles  are  the  cerastes  and  naja.haje,  both  deadly 
poisonous.  Pishes  abotind  in  the  Nile  and  in-  the  lakes,  and 
furnish  a  common  and  favorite  article  of  food.  Water-fowl 
are  plentiftd  and  were  anciently  prepared  and  salted  like 
fish.  The  sacred  ibis  is  still  a  regtdar  visitor  during  the 
intmdation,  and  the  pelican  is  found  in  the  northern  lagoons. 
Among  the  countless  insects  are  the  sacred  beetle,  the  locust 
and  mosquito.  Many  of  the  animals,  birds  and  reptiles 
were  held  sacred  by  the  people;  whoever  killed  a  sacred 
animal,  an  ibis  or  a  hawk,  was  put  to  death.  If  a  cat  died 
a  natural  death  every  person  in  the  house  shaved  his  eye- 
brows; if  a  dog  died,  the  whole  body  and  head  was  shaved. 
The  cats  were  buried  at  Bubastis,  the  dogs  in  the  vaults 
of  their  own  cities,  field  mice  and  hawks  at  Buto,  the  ibis 
at  Hermopolis,  and  other  animals  where  they  were  fotmd  ly- 
ing. Of  all  animals,  the  sacred  calf  Apis  was  the  most 
revered.  His  chief  temple  was  at  Memphis.  The  females, 
being  sacred  to  Isis,  were  thrown  into  the  Nile,  which  was 
considered  sacred,  and  the  males  were  buried  at  Sakkara. 

BOTANY.— The  few  trees  found  in  Egypt  include 
the  date  palm,  tamarisk,  sycamore,  Christ's-Thom,  carob, 
and  two  species  of  acacia.  Many  trees  have  been  planted  in. 
recent  times,. especially  about  Cairo,  such  as  the  lebbek  (Al- 
bizzia  Lebbek)  and  the  eucalyptus.  The  papyrus  plant,  once 
so  important,  is  now  to  be  found  only  in  one  or  two  spots. 
Of  it  was  manufactured  a  paper,  which  was  supplied  to  all 
the  ancient  world.  Boats,  baskets,  cords  and  shoes  were 
also  made  of  it.  Wine  was  abtmdantly  produced  in  an- 
cient Egypt,  and  the  sculptures  bear  ample  testimony  tc 
the  extent  to  which  the  ancient  Egyptians  indulged  in  wine 
and  beer  or  other  intoxicating  beverages.  The  vine  is  stit 
cultivated,  but  little  or  no  wine  is  made,  as  it  can  easily  he 
imported.  The  following  plants  are  sown  immediately 
after  the  intindation  begins  to  subside,  and  are  harvested 
three  or  four  months  later:  wheat,  barley,  beans,  peaS; 
lentils,  vetches,  lupins,  clover,  flax,  lettuce,  hemp,  corian- 
der, poppies,  tobacco,  watermelons  and  cucumbers.     The 
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foUowing  plants  arerraised  in  sununer  chiefly  by  artificial 
iragatiQa:  dnrra,  maize,  onions,  henna,  sugarcane,  cot- 
ton, coffee,  indigo,  and  madder/  Grapes  are  plentiful, 
and  other  fruits  abound,  of  which  'the  most  common  are 
dates,  figs,  pomegranates,  apricots,  peaches,  .oranges, 
lemons,  citrons,  bananas,  mulberries,  and  olives.  The 
lotus  or  water-lily  is  the  chief  species  of  flora  found  in 
Egjrpt.  There  is  a  high  coarse  grass  called  half  a  and 
various  kinds  of  reeds  and  canes. 

:  GEOLOGY  AND  MINEROLOGY.— Granite,  lime- 
stone and  sandstone  are  the  principal  rock  formations 
found  in  Egypt.  In  the  Nile  Valley  sandstone  prevails, 
from  the  quarries  of  which  most  of  the  temples  of  Egypt 
have  been  built.  At  Syene,  at  the  southern  extremity 
of  the  country,  granite  predominates,  and  the  quarries 
there  have  furnished  chiefly  the  materials  for  the  obelisks 
and  colossal  statues  of  Egypt.  Over  a  great  extent  of 
the  country  the  rocks  are  covered  with  moving  sands, 
and  in  the  lands  bordering  on  the  Nile  by  the  alluvium 
deposited  during  the  intmdations  which  consists  of  an 
argillaceous  earth  or  loam,  more  or  less  mixed  with  sand. 

1  This  sedimentary  deposit  has  no  traces  of  stratification, 
i:  Various  other  minerals  in  addition  to  those  already  mention- 
:    ed,  and  which  were  used  in  the  ancient  buildings,  sculpture, 

2  vases,  etc.,  include  syenite,  basalt,  alabaster,  breccia  and 
■^  porphyry.  Among  other  valuable  products  were  emeralds, 
:  gold  from  the  mines  in  Upper  Egypt,  iron  from  the  desert 
:  plains  of  Nubia,  and  natron  from  the  lakes  in  the  Oasis  of 
*-  Ammon,  hence  called  sal  ammoniac.  Bitumen,  salt  and 
!:   sulphur  are  also  among  the  minerals  of  Egypt. 

INHABITANTS.— Of  the  inhabitants  of  Egypt  those 
of  the  peasant  class,  or  Fellahs,  as  they  are  called,  are 
undoubtedly  indigenous,  and  may  be  regarded  as  de- 
scendants of  the  ancient  Egyptians.  They  have  mostly 
embraced  Mohammedanism.  The  Copts  are  the  de- 
scendants of  the  ancient  Egyptians  who  embrace  and 
still  cling  to  the  Christian  religion.     Though,  compata-. 
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tively  few  in  number  (about  600,000),  their  education 
and  useful  talents  enable  them  to  hold  a  respectable 
position  in  society.  The  Fellahs  are .  generally  peasants 
and  laborers;  the  Copts  fill  the  posts  of  clerks,  account- 
ants,  etc.  With  these  aboriginal  inhabitants  are  mingled, 
in  various  proportixwis,  Turks,  Arabs  (partly  Bedouins), 
Armenians,  Berbers,  negroes  and  a  considerable  number  of 
Europeans.  The  Turks  hold  many  of  the  principal  ofl&ces 
under  the  government..  The  great  bulk  of  the  people  are 
Mohammedans,  the  Christians  being  only  about  7.5  per 
cent.  The  Egyptians  in  the  mass  are  quite  illiterate,  but 
tmder  the  supervision  of  the  ministry  of  public  instruction 
progress  is  being  made.  In  1902  there  were  about  10,000 
schools  with  228,000  pupils.  The  language  in  general 
use  is  Arabic. 

The  Fellahs,  the  most  superior  type  of  the  Egyptian, 
are  a  fine  race,  handsome,  of  excellent  physique,  and 
courteous  in  their  manners.  In  northern  Egypt  they 
are  of  a  yellowish  complexion,  growing  darker  toward 
the  south,  tintil  the  hue  becomes  a  deep  bronze.  Mr. 
Lane,  the  best  authority  upon  the  subject,  speaks  highly 
of  their  mental  capacity  and  gives  them  credit  for  un- 
common quickness  of  apprehension  and  readiness  of  wit. 
They  are  highly  religious,  and  are  generally  honest,  cheerful, 
humane,  and  hospitable.  But  these  are  exceptions  in  a 
mixed  population  of  Bedouins,  negroes,  Abyssinians,  Jews 
and  Europeans.  The  dominant  population  appears,  from 
the  language,  and  from  the  physical  confirmation  of  the 
mumimies,  to  have  been  of  mixed  origin,  part  Asiatic  and 
part  Nigritic;  and  there  seems  to  have  been  an  aboriginal 
race  of  copper  color,  with  rather  thin  legs,  large  feet, 
high  cheek  bones,  and  large  lips;  both  types  are  represented 
on  the  monuments.  The  statements  of  Greek  writers  that 
a  system  of  castes  prevailed  in  Egypt  are  erroneous.  What 
they  took  for  castes  were  really  conditions  of  society,  and 
the  different  classes  not  onlv  intermarried,  but  even,  as  in 
the  case  of  priests  and  soldiers,  held  both  employments 
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AM'm  fdr  tmrieaiiGradesv -the  aoiat  ofted  dbCamed  t&e  same 
esaplo^meiitt  m  iheir '.  fatltert^  Thej-rptfptilatioa  iiiinit 
isLV^  been  very  large  at  the  earliest  peiiocL  It  has  been 
placed  at  7,000,000  tinder  the  Pharaohs,  diistributedrlA 
x,8oo'  towns,  which  had  increased  to  3,000  under  Amasis 
(535  B.  C),  and  upwards  of  3,000  under  the  Ptolemies. 
In  the  reign  of  Nero  it  amounted  to  7,800,000.  The  pop^ 
ulation  in  1844  was  3,500,000;  in  1859,  5,125,000;  iniBSa-, 
6,817,265,  and  in  1897,  9,734,405.  The  population  in 
1906  is  estimated  at  10,500,000,  which  includes  41,000 
Greeks,  35,000  Italians,  30,000  British  and  18,500  French; 
The  chief  towns  of  Egjrpt  proper  are  Cairo,  (population 
635,000) ;  Alexandria  (350,000) ;  Damietta  (47,000) ;  Tantah 
(57,500);  Assiut  (42,000);  Mansurah  (34,000);  Fayum 
(31,500);  Damanhur  (33,000);  Zagazig  (20,000);  Rosetta 
(17,500);  Port  Said  (18^500);  Suez  (12,500); 

.GOVERNMENT.— The  ancient  government  of  Egypt 
was  a  monarchy,  limited  by  strict  laws  and  by  the  influence 
of  powerful  hereditary  privileged  classes  of  priests  and 
soldiers.     The  priests  were  the  ruling  class.     They  were 
restricted  to  a  single  wife,  and  if  polygamy  was  permitted  to 
the  rest  of  the  people,  it  must  have  been  very  seldom  prac- 
ticed.    The  miarriage  of  brothers  and  sisters  was  permitted. 
The  laws  generally  were  wise  and  equitable,  and  appear  to 
have  been  rigidly  enforced.     Mtu-der  was  punished  with 
death,  adtdtery  by  bastinadoing  the  man  and  by  cutting  off 
the  nose  of  the  woman,  forgery  by  cutting  off  the  cul- 
prit's hands.     Imprisonment  for  debt  was  not  permitted, 
but  a  man  could  pledge  to  his  creditors  the  mummies  of 
his  ancestors,  and  if  he  failed  in  his  life-time  to  redeem 
them,  he  was  himself  deprived  of  burial.     ^Vomen  were 
treated  with  respect,   and  the  laws  and  customs  seem 
to  have  been  so  favorable  to  them  that  their  conditions 
in  Egypt  were  much  higher  than  in  any  other  nation  of 
antiquity.     The  military  force  of  Egypt  was  a  spedeia 
of  hereditary  militia,  which  formed  one  of  tYie  YeadSxi^ 
daises  or  cMstes,  and  in   time  of  peace  cultivated:  A£^ 
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land  of  which  it  held  a  large  portion.  The  king's  guards, 
:some  few  thousands  in  ntunber,  formed  the  only  standing 
army.  The  number  of  soldiers  in  the  nmlitary  caste  is 
stated  by  Herodotus  at  410,000,  which  probably  included 
all  the  men  of  that  class  able  to  bear  arms.  It  is  not 
probable  that  the  whole  of  them  ever  were  or  could  have 
been  brought  into  the  field  at  once.  Their  arms  were 
spears  and  swords,  and  they  were  protected  b)'  large  shields. 

At  the  present  day  the  government  is  in  the  hands 
of  the  viceroy  or  khedive,  as  supreme  ruler,  who  pays 
an  annual  tribute  of  about  $3,000,000  to  Turkey  and  is 
assisted  by  a  ministry  formed  on  the  model  of  those  of 
western  Europe.  The  capital  is  Cairo.  The  govern- 
ment is  carried  on  under  the  supervision  of  Grreat  Britain, 
the  rebellion  of  Arabi  Pasha  in  1882  having  been  put  down 
and  the  authority  of  the  khedive  restored  by  British  troops. 
For  some  years  previous  to  this,  two  controllers-general, 
appointed  respectively  by  France  and  Britain,  had  exten- 
sive powers  of  control  in  the  administration  of  the  country. 
The  British  have  initiated  various  reforms  in  the  adminis- 
tration, such  as  the  establishment  of  new  native  tribunals. 
The  administration  of  justice  is  somewhat  compUcated, 
there  being  native  tribunals,  consular  courts,  mixed  tribu- 
nals, and  religious  cotirts.  The  financial  condition  of 
Egypt  is  being  slowly  improved  under  British  management. 
The  Egyptian  army  is  under  the  command  of  an  English 
general,  and  officered  partly  by  Englishmen  and  partly 
by  Egyptians;  its  total  strength  is  18,100,  while  the  English 
army  of  occupation,  which,  since  the  rebellion  of  1882, 
has  remained  in  Egypt,  has  a  strength  of  5,600. 

HISTORY.— The  history  of  Egypt,  prior  to  the 
beginning  of  the  ancient  empire  4000  B.  C,  is  entirely 
mythical.  The  history  divides  itself  into  six  great  periods: 
(i)  The  Pharaohs  or  native  kings;  (2)  the  Persians;  (3)  the 
Ptolemies;  (4)  the  Romans;  (5)  the  Arabs;  (6)  the  Turks. 

The  main  sources  of  its  history  under  the  Pharaohs 
are  the  Scriptures,   the   Greek  writers   Herodotus,:  Dio- 


<lon2s^  and  Eratosthenes,  some  fragments  of  the  writing 
of  Hanetho,  an.  Egyptian  priest  in  the  3rd  century  B.  C. 
from  the  Scriptures  we. kam  that  the  Hebrew  patriarch, 
Abraham,  went  into  Egypt  with  his  family  because  of 
A  famine:  .that  prevailed  in  Canaan.  He  found  the  coun* 
try  ruled  .by  a  Pharaoh,  the  Egyptian  term  for  king. 
The  date  of  Abr^iham's  visit,  according  to  the  chronology 
of  the  Hebrew  text  of  the  Bible,  was  1920  B.  C. ;  accord- 
ing to  the  Septuagint,  2551 ;  while  Bimsen  fixes  it  at  2876. 
Nearly  two  centuries  later,  Joseph,  a  descendant  of  Abra- 
ham, was  sold  into  Egypt  as  a  slave  to  the  captain  of  the 
guards  of  another  Pharaoh,  whose  prime  minister  or  grand 
vizier  the  young  Hebrew  eventually  became.  Joseph's 
father,  Jacob,  and  his  family,  to  the  number  of  70,  accom- 
panied, as  Bunsen  conjectures,  by  1000  or  2000  dependents, 
followed  their  former  kinsman  into  Egypt  where  they  settled 
in  a  district  called  the  land  of  Goshen.  There  they  re- 
mained tintil  their  numbers  had  multiplied  into  two  or 
three  milUons,  when  tmder  the  lead  of  Moses  they  revolted 
and  quitted  Egypt  to  conquer  Canaan. 

Menes  was  the  first  king  of  Egypt  and  was  succeeded 
by  330  monarchs,  of  whom  one,  Nitocris,  was  a  queen. 
None  of  them  were  distinguished,  and  none  of  them  left 
any  monuments  worthy  of  note,  except  Moeris,  the  last 
of  the  330,  who  constructed  the  artificial  lake  which  bears 
his  name.  He  was  succeeded  by  Sesostris,  who  conquered 
Ethiopia  and  the  greater  part  of  Europe  and  Asia.  His 
successors  were  Pheron,  Proteus  (who  was  contemporary 
with  the  Trojan  war),  Rhampsinitus,  Cheops,  Cephren,  and 
I  Mycerinus.  Mycerintis  was  succeeded  by  Asychis,  and 
Asychis  by  Anysis,  in  whose  reign  Egypt  was  conquered 
by  the  Ethiopians,  who  held  it  for  50  years  tinder  King 
Sabacon.  At  the  expiration  of  the  half  century,  they 
vohmtarily  abandoned  the  cotintry  and  retired  to  Ethiopia. 
Thenext  king  of  Egypt  was  Sesthos,  between  whom  and  the 
&Bt  king,  Menes^  the  priest  told  Herodotus,  there  had  been 
341  generations,  during  a  period  of  11,340  years.    SestYio 
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was  succeeded  by  12  kings,  who  reigned  joiatly,  and  togeth- 
er btiilt  the  Labyrinth,  which  Herodotus  thought  surpassed 
all  the  works  of  the  Greeks.  After  thelapse  of  some  yearsi, 
Psammetichus,  one  of  the  12  kings,  dethroned  the  others 
and  made  himself  sole  sovereign  of  Egypt.  He  was  succeed*^ 
ed  by  Nechos,  Psammis,  and  Apries,  the  last  of  whom 
Herodotus  calls  the  most  prosperous  king  that  ever  ruled 
over  Egypt.  But  in  the  25th  year  of  his  reign  a  rebellion 
broke  out  which  was  headed  by  Amasis.  Apries  was  de- 
feated and  put  to  death  and  Amasis  became  king.  Amasis 
was  succeeded  by  his  son  Psammenitus,  at  the  very  be- 
ginning of  whose  reign,  525  B.  C,  Egypt  was  invaded  and 
conquered  by  the  Persians  under  Cambyses* 

Cambyses  treated  Egypt  with  considerable  moderation, 
but  after  an  unsuccessful  expedition  against  the  Ethiopians, 
lost  his  reason,  stabbed  the  bull  Apis,  and  committed  vari- 
ous atrocities.  His  successor,  Darius  I.,  governed  Egypt 
with  more  prudence;  but  Xerxes  I.  and  Artaxerxes  I.,  had 
successively  to  reduce  it  to  subjection,  which  they  did  in 
spite  of  assistance  rendered  to  it  by  .the  Athenians.  The 
27th  dynasty  of  the  Persians  was  followed  by  another  Saite 
line,  the  28th,  who  still  held  ground  against  the  Persians; 
the  29th,  Mendesian  dynasty  of  Nepherches  and  Achorii, 
maintained  a  Greek  alliance;  and  the  30th,  Sebennytic; 
consisted  of  Nectanebes  I.,  who  successfully  resisted 
Phamabazus  and  Iphicrates;  of  Teos,  who  employed 
Agesilaus;  and  of  Nectanebes  II.,  who  fled  into  Ethiopia 
before  the  Persians  (340  B.  C).  In  332  B.  C,  the  Persians 
were  driven  out  by  Alexander  the  Great,  with  whom  begins 
a  new  period,  the  Greco-Roman,  in  the  history  of  the 
country. 

:  When  Alexander's  army  occupied  Memphis  the 
numerous  Greeks  who  had  settled  in  Lower  Egypt  foimd 
themselves  the  ruling  class.  Egypt  became  at  once  a>' 
Greek  kingdom,  and  Alexander  showed  his  wisdom  ia 
the  regulations  by  which  he  guarded  the  prejudices  and 
religion   of   the   Egyptians.     He   fotinded   Alexandria 
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the  Greek  capital,  and  this  city  became  the  great  center 
of  commerce  and  (jreek  civilization  that  it  long  continued 
to  be.  The  court  of  the  Ptolemies  became  the  center  of 
learning  and  philosophy;  and  Ptolemy  Philadelphus, 
successful  in  external  wars,  built  the  Museum,  founded  the 
library  of  Alexandria,  purchased  the  most  valuable  manu- 
scripts, engaged  the  most  celebrated  professors,  and  had 
the  Septuagint  translation  made  of  the  Hebrew  Scrii)tures, 
and  the  Egyptian  History  of  Manetho  drawn  up.  His 
successor,  Euergetes,  pushed  the  southern  limits  of  his 
anpire  to  Axum.  Philopator  (221-204  B.  C.)  warred  with 
Antiochus,  persecuted  the  Jews,  and  encouraged  learning. 
Epiphanes  (204-180  B.  C.)  encountered  repeated  rebellions, 
md  was  succeeded  by  Philometor  (180-145  B.  C.)  and 
Euergetes  II.  (145-116  B.  C),  by  Soter  II.  and  Cleopatra 
till  106  B.  C,  and  by  Alexander  (89  B.  C),  under  whom 
rhebes  rebelled ;  then  by  Cleopatra  Berenice,  and  Alexander 
[I.  (80  B.  C),  and  Neos  Dionysus  ($1  B.  C),  and  finally 
Dy  the  celebrated  Cleopatra.  After  the  battle  of  Actium 
[31  B.  C.)  Egypt  passed  into  the  condition  of  a  province 
if  Rome,  governed  always  by  a  Roman  governor  of  the 
equestrian,  not  senatorial  rank.  The  E^'^ptians  had  con- 
tmued  building  temples  and  covering  them  with  hierogly- 
phics as  of  old ;  but  on  the  spread  of  Christianity  the  older 
religions  lost  their  sway.  Now  arose  in  Alexandria  the 
Christian  catechetical  school,  which  produced  Clemens  and 
.Origen.  Monasteries  were  built  all  over  Egypt;  Christian 
ImMiks  took  the  place  of  the  pagan  hermits  and  the  Bible  was 
[tiuislated  into  Coptic. 

On  the  division  of  the  Great  Roman  empire  (337  A.  D.), 
the  time  of  Theodosius,  into  the  Western  and  Eastern 

*ires,  Egypt  became  a  province  of  the  latter,  and  sank 

and  deeper  into  barbarism  and  weakness.     It  then 

the  prey  of  the  Saracens,   Amru,  their  general, 

the  Caliph  Omar,  taking  Alexandria,  the  capital,  by 

This  happened  640  A.  D.,  when  Heraclius  was 

emperor  of  the  east.     As  a  province  of  the  ca\ip\is,  \V. 


p 
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was  under  the  government  of  the  celebrated  Abbassides— 
Harun  Al-Rsahid  and  Al-Mamon — and  that  of  the  heroic 
Sultan  Saladin.  The  last  dynasty  was,  however,  over- 
thrown by  the  Mamelukes  (1240),  and  under  these  formid- 
able despots  the  last  shadow  of  former  greatness  and  civili- 
zation disappeared. 

ANCIENT  ARCHITECTURE.— The  monuments 
and  traces  of  a  past  civilization  fotmd  in  Egypt  are  of 
three  periods,  that  of  the  "Great  Pyramid  Jeezeh,"  built 
by  a  previous  race  of  people,  those  built  in  the  times  of 
the  Pharaohs,  and  those  built  during  the  sway  of  the 
Greek  and  Roman  rulers  of  the  country.  Although  the 
temples  of  the  three  periods  differ  considerably  in  plan 
and  other  particulars,  there  is  yet  sound  reason  for  be- 
lieving that  those  built  under  the  Greeks  and  Romans 
were  constructed  after  designs,  as  they  certainly  occupy 
the  sites  of  Pharaonic  temples  still  more  ancient  than 
any  now  existing;  and  they  were,  in  fact,  mere  restora- 
tions of  temples  built  by  the  earlier  Pharaohs. 

The  leading  features  of  the  now  existing  temples  of 
the  time  of  the  Pharaohs  are  these:  First,  a  gateway 
or  pylon,  flanked  by  two  truncated  pyramids.  These 
occupy  the  entire  width  of  the  building,  and  form  the 
entrance  to  a  square  court,  surrounded  by  a  portico  sup- 
ported by  a  double  or  single  row  of  columns.  Cross- 
ing this  court  the  visitor  passes  through  a  second  pylon 
into  the  inner  court,  which  was  likewise  surrotinded  either 
by  columns  or  by  piers,  against  which  were  figures  of 
the  king.  Beyond  this  second  court  it  would  appear 
the  public  were  not  admitted,  for  the  spaces  before  the 
front  row  of  columns  or  piers  facing  the  gateway  arc 
occupied  by  a  dwarf  wall,  which  effectually  barred  en- 
trance except  at  either  one  of  three  points  where  there 
were  gates.  This  inner  court  led  immediately  into  the 
largest  of  the  temples  called  the  Hall  of  Columns,  the  roof 
of  which  was  always  supported  by  column^  representing  a 
grove  of  papyrus.     The  center  avenue  was  higher  than 
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the  rest  of  the  hall,  and  consisted  nsuaUy  of  la  columns, 
the  capitals  being  imitated  from  the  full-blown  expanded 
papyrus,  while  the  columns  which  sustained  the  lower  roof 
were  in  the  form  of  a  bud  of  the  same  plant.  To  the  Hall 
of  Coltmms  succeeded  a  series  of  smaller  chambers,  the 
roofs  of  which  were  generally  supported  by  six  or  four 
columns,  imitating  the  bud  of  the  papyrus,  either  as  a 
single  plant  or  as  several  bound  together ;  or  else  by  square 
piers  or  columns  with  8,  12  or  1 6  faces.  These  apartments 
frequently  surrounded  a  dark  chamber — the  most  sacred  in 
the  temple — the  holy  of  holies.  Whether  the  roof  of  the 
portico  which  sturounded  the  court  was  supported  by  piers 
or  columns,  the  structural  arrangement  was  always  pre- 
cisely the  same.  There  was  first  the  pier  or  column, 
ordinarily  made  of  several  pieces  of  stone  solidly  imited 
by  mortar  and  wooden  clamps ;  then  came  the  architrave 
or  frieze,  of  one  block,  stretching  from  column  to  column 
and  lastly  the  blocks  forming  the  cornice,  concealing  the 
ends  of  the  roof  stones  which  rested  upon  the  architrave, 
lie  bulk  of  the  column  in  proportion  to  the  weight  it  had 
to  sustain,  was  extremely  ample;  and  the  pressiu-e  being 
always  perpendicular,  these  ancient  structures  have  come 
down  to  us  with  their  roofs  sound,  while  arched  buildings 
of  much  less  antiquity  have  been  entirely  ruined  by  the 
lateral  pressure  which  that  mode  of  construction  exerts 
on  the  walls.  The  Egyptian  gate  was  peculiarly  simple. 
The  lintel  was  always  of  one  stone,  and  the  door-posts  were 
also  very  frequently  of  only  one  block,  while  each  of  the 
three  portions  had  its  appropriate  decoration.  Above  the 
entrance  was  sculptured  the  winged  globe  or  protecting 
divinity  of  entrances,  with  the  names  of  the  divinities  to 
whom  the  temple  was  dedicated,  and  of  the  Pharaoh  who 
built  it.  The  door-posts  also  bore  the  name  and  title  of 
fte  builder.  The  surface  of  each  architectural  feature  was 
wgraved  with  its  particular  ornament  appropriately 
colored. 
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The  temples  built  during  the  reigns  of  the  Greek  and 
Roman  rulers  may  be  thus  described:  First,  the  propylon 
with  its  truncated  pyramidal  towers,  which  were  some- 
times adorned  with  narrow  flags  on  tall  poles ;  then  a  court 
surrotmded  on  three  sides  with  a  colonade.  At  the  extreme 
of  the  court,  and  facing  the  gateway,  was  an  elevated 
portico  of  six  columns  in  line,  and  three  or  four  deep.  The 
uninitiated  obviously  were  not  permitted  to  enter  beyond 
the  court,  for  the  columns  of  the  first  row  of  the  portico 
are  invariably  joined  by  a  dwarf  wall,  the  only  opening 
being  between  the  center  intercolumniation,  to  which  were 
attached  the  valves  of  the  gate.  To  the  portico  succeeded 
a  series  of  small  chambers,  the  roofs  of  which  were  supported 
by  four  or  by  two  columns.  The  center  chambers  were 
lighted  by  small  square  openings  in  the  roof,  and  those  at  the 
side  by  small  openings  in  fhe  walls;  but  in  no  example  is 
there  that  kind  of  clereastory  perforated  with  large  openings 
that  occurs  in  the  Hall  of  Columns  of  the  Pharaonic  temples. 
Besides  the  foregoing  characteristics,  there  is  an  elaborate 
form  of  capital,  representing  the  papyrus  in  three  stages  of 
growth;  in  one  capital,  or  sometimes  a  collection  of  lotus 
flowers,  or  the  full-blown  pap)rrus  alone;  but  in  no  instance 
do  we  find  the  pier  with  the  attached  figiwe,  nor  the  single 
bud  of  the  pap)rrus,  nor  that  form  of  column  which  repre- 
sents several  buds  of  the  plant  joined  together.  The  pal/n 
tree  capital,  however,  belongs  to  both  periods. 

Among  the  most  remarkable  structures  erected  by 
the  ancient  Egyptians  are  the  great  pyramids,  the  last 
thirty-seven  of  which  were  erected  to  serve  both  as  monu- 
ments and  as  tombs.  These  are  not  to  be  confotmded  with 
the  First  Great  Pyramid  which  was  built  for  an  entirely 
different  purpose  by  a  different  race  of  people.  (See 
further  on.)  Strong  buildings  containing  one  or  more 
rooms  were  also  erected  as  tombs,  in  which  food  and  other 
articles  were  deposited  for  the  use  of  the  dead,  the  inner 
walls  being  embellished  with  inscriptions  and  representa- 
tions,  and  statues  of  the  deadbem^  aV^o  ^\a.c^^m\\vfemteri- 
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or.  Tombs  cut  in  fhe  rock  were  also  common.  In  con- 
nectiQii  with  architecture  should  be  mentioned  the  obelisks, 
the  oldest  known  being  erected  by  Usertesen  I.  Sphinxes, 
often  forming  avenues,  were  a  common  accessory  of  temples, 
the  greatest  being  that  known  as  the  Sphnix,  a  colossal 
companion  of  the  Great  Pyramid  Jeezeh. 

ANCIENT  SCULPTURE.— In  portrait  sculpture  the 
Egyptians  attained  extraordinary  perfection  at  an  early 
date,  the  skill  with  which  they  worked  in  hard  stone,  such 
as  diorite  and  basalt,  being  surprising.     Some  of  the  early 
statues  are  of  colossal  size,  but  a  higher  type  of  art  is  shown 
in  those  of  ordinary  size,  thbugh  a  certain  conventional 
treatment  is  always  apparent.     The  most  usual  kind  of 
mural  sculpture,  a  kind  peculiar  to  the  Egyptians,  is  that 
known  as  hollow  or  sunk  relief  (cavo-rilievo).    The  general 
outline  of  the  object  intended  to  be  represented  is  cut  into 
the  smooth  surface  of  the  stone,  while  at  the  same  time  the 
minor  forms  and  rottmdity  are  represented  within  the 
incised  outline.     By  this  contrivance  the  details  of  the 
sculptures  are  protected.     Sometimes  the  outline  is  ex- 
cessively deep,  at  others  the  surface  of  the  figures  is  alto- 
gether much  lower  than  the  general  surface  of  the  wall 
and  in  others  the  outline  is  but  slightly  incised  with  a  corre- 
sponding flatness  within.     Wherever  the  Egyptians  prac- 
ticed the  true  bas-relief  the  sculpture  is  almost  invariably 
in  very  low  relief.     The  back  view  of  the  human  figure  is 
never  represented  in  the  sculptures  excepting  in  the  case 
of  an  enemy,  and  then  rarely;  the  figure  is  generally  repre- 
sented in  profile,  and  there  are  but  few  attempts  at  delinea- 
ting the  front  view  of  the  foot  or  of  the  face;  however, 
whether  the  face  be  represented  in  front  or  side  view,  a 
profile  eye  is  never  fotmd.     The  figures  of  the  kings  in  battle 
pieces,  and  of  the  landed  proprietor  in   domestic  scenes, 
are  always  on  a  much  larger  scale  than  the  other  actors  in 
the  inece.     Statues  and  reliefs  were  always  painted,  and 
when  wall  painting  is  employed  it  is  always  as  a  sAib^Xivfcvi^fc 
for  sculpture.    There  is  no  proper  perspective,  and  cet^SAXv 
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conventionalities  of  color  are  employed.     The   Egyptians 
are  represented  with  red  and  yellow  complexions,  red  ochre 
for  the  men  and  yellow  for  the  women.    The  hair  of  the  king 
is  frequently  painted  blue,  but  that  of  ordinary  men  black. 
In  representing  the  various  nations  with  whom  Egypt  had 
intercourse,  the  artists  seem  to  have  endeavored  to  imitate 
the  complexions  peculiar  to  each.     Ammon-Re,  the  chief 
divinity  of  Thebes,  is  always  painted  blue,  and  he  is  further 
distinguished  by  two  high  feathers  which  he  wears  in  his 
cap.     The  inferior  divinities  are  not  tmcommonly  of  the 
complexion  of  mortals.     The  sky  or  heavens  are  invariably 
indicated  by  a  strip  of  blue  coming  downward  at  the  lower 
side  of  each  extremity,  and  occasionally  having  upon  it  a 
row  of  five-pointed  stars.     Water,  seas  and  rivers  are  repre- 
sented by  zig-zag  lines  of  a  blue  or  green  color.     Mountains 
have  a  yellow  color,  with  red  spots  upon  it.     Egyptian  art 
was  at  its  highest  during  the  period  between  the  dynasties 
four  and  six,  and  notwithstanding  its  defects  it  was  superior 
to   that   of   Nineveh   and   Babylon. 

ARCHiEOLOGY.— The  attention  of  the  world  was 
drawn  to  Egypt  as  a  rich  field  for  scientific  exploration  in  the 
early  part  of  the  19th  centwry.  In  1799,  M.  Boussard,  one 
of  Napoleon's  captains,  found  a  large  block  of  black  granite 
in  the  trenches  of  Fort  Julien  near  Rosetta;  hence  the  Ro- 
setta  stone.  On  this  were  the  remains  of  three  inscriptions 
in  hieroglyphic,  demotic,  and  Greek  characters.  The  stone 
was  given  to  the  British  Museum  by  George  III. 

Emanuel  de  Rouge,  of  France,  was  the  first  to  translate 
whole  Egyptian  books  and  inscriptions.  His  influence  was 
felt  in  France  by  such  men  as  Mariette,  Chabas,  Deveria, 
Pierret,  Maspero,  and  by  Revillout,  the  great  demotic 
scholar  of  France,  and  by  Birch,  Hincks,  Lepage,  and  Renouf 
in  England.  The  practical  Archaeologists  of  the  German 
school,  notably  Lepsius,  Bimsen,  and  Brugsch,  translated 
the  texts  in  the  Egyptian  temples  in  their  relation  to  history 
and  religion.  The  German  school  has  devoted  itself  more 
mmars  and  philology,  while  the  French  school  has 
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le  history  and  archseology  its  special  study  since  Eman- 
de  Rouge's  death.  To  Auguste  Mariette  (Mariette 
lia)  is  due  the  discovery  of  the  Serapeum  of  Memphis, 
cleared  the  temples  of  Edfu,  Kamak,  Denderah  and 
'dos.     He  explored  the  Nile  valley  from  Tanis  to  Napata, 

his  collection  of  antiquities  was  moved  in  1889  to 
«h  from  Boulak.  The  museum  there  is  famous.  In 
S,  Col.  G.  E.  Raum,  of  San  Francisco,  Cal.,  discovered 
cap  of  the  Sphnix  at  Jeezeh,  which  had  been  missing  for 
buries.  After  Mariette  the  work  of  excavation  was 
led  on  by  Maspero,  Grebaut,  and  De  Morgan,  the  first 
>  resumed  his  post  as  director-general  of  antiquities  in 
9.  There  is  an  archaeological  mission  in  Cairo,  founded 
[880  by  Maspero,  who  placed  at  its  head  successively 
ebure,  Grebaut,  and  Bouriant.  Students  go  every  year 
Egypt  to  excavate.  The  Egyptian  Research  Account 
ler  Petrie  trains  students  as  explorers.  The  Egyptian 
^loration  Fimd  was  founded  in  1883  by  Sir  Erasmus 
son,  Prof.  R.  Stuart  Poole,  and  Miss  Amelia  B.  Edwards, 
I  its  American  branch  at  the  close  of  that  year  by  the 
r.  Dr.  William  C.  Winslow,  of  Boston,  who  had  spent 
eral  months  of  archaeological  research  in  Egypt  and 
mded  the  removal  of  the  obelisk  in  Alexandria  for  Cen- 
l  Park,  New  York.     Edouard  Naville,  of  Geneva,  was 

first  agent  sent  out.  In  1883  he  cleared  the  site  of 
horn,  near  the  land  of  Goshen.  The  work  of  Naville, 
(fith,  Gardner  and  Newberry  resulted  in  important 
»veries  at  Nauceatis,  Tanis,  Bubastis,  Tal  paug,  Ahnas, 
iderah,  Deir-el  Bahari,  and  Telel-Amama. 
LECENT  DISCOVERIES.— The  last  few  years  have 
1  wonderful  discoveries  in  Egypt,    for   the     tombs    of 

kings  at  Abydos  have  been  opened  and  the  treas- 
j  which  have  been  found  place  us  face  to  face  with 
beginnings  of  history.  Among  the  remarkable  finds 
e  a  carved  slate  slab  showing  King  Narmer  smiting  his 
my,  an  ebony  table,  a  bar  of  gold,  gold  jewelry,  includ- 
bracelets,  and  a  royal  scepter.     The  oldest  group 


72  THE    GREAT    PYRAMID    JEEZEH 


jewelry  in  the  world  is  undoubtedly  the  four,  bracelets  of  the 
queen  of  King  Zer  (4715  B.C.)  which  were  discovered  with 
a  portion  of  the  mummy  in  a  hole  in  a  wall.  This  is  2000 
years  earlier  than  an}^  other  jewelry  thus  far  identified.  The 
bracelets  show  a  wonderful  perfection  in  the  soldering  of  the 
gold.  The  bracelets  show  the  turning  point  in  the  develop- 
ment of  Egyptian  art,  the  finest  bracelets  being  formed  of 
alternate  plaques  of  gold  and  turquoise,  each  surmounted 
with  a  royal  hawk.  The  turquoise  plaques  have  a  more  arc- 
haic and  lumpy  form  of  hawk  than  do  the  gold  pieces,  and 
show  that  during  a  comparatively  short  period,  little  more 
than  half  a  century,  rapid  crystallization  in  art  took  place, 
and  at  the  end  of  his  reign  the  forms  are  practically  ident- 
ical with  what  continued  for  more  than  4,000  years  later. 
Dr.  Flinders-Petrie  considers  that  this  is  comparable  to  the 
sudden  fixation  of  the  final  forms  which  is  seen  in  Greek  art, 
where  an  interval  of  only  40  years,  between  the  time  of  the 
Persian  war  and  the  Parthenon,  sufficed  for  the  evolution 
from  archaic  work  to  the  greatest  perfection.  Each 
of  the  royal  tombs  had  two  large  tombstones,  bearing  the 
name  of  the  king,  and  private  tombs  of  all  the  court  and  dom- 
estics were  placed  around  that  of  their  royal  master.  They 
are  nearly  all  built  of  brick,  in  most  cases  with  a  timber 
lining  to  the  chamber  sunk  in  the  ground.  They  were  j 
originally  roofed  over  with  beams,  matting  and  sand.  They  ■ 
lie  about  a  mile  back  from  the  Temple  of  Abydos  and  they  '■ 
were  excavated  by  the  Egyptian  Exploration  Fund. 

An  American  archaeologist,  Theodore  M.  Davies,  has 
made  one  of  the  most  interesting  discoveries  of  recent 
years  in  excavating  the  tomb  of  one  of  the  Pharaohs  of  the 
1 8th  dynasty,  Thothmes  IV.  In  this  tomb  was  foimd  the 
chariot  in  which  Thothmes  rode  at  Thebes.  Like  the  other 
royal  tombs,  Thothmes*  tomb  consists  of  a  gallery  cut  in 
the  heart  of  the  mountain.  After  sloping  downward  for  a 
considerable  distance  it  is  interrupted  by  a  deep  square  well, 
on  one  of  the  walls  of  which  is  a  band  of  paintings.  On  the 
further  side  of  the  well  the  passage  tvxxu^  \i^.ek^  and  finallj 
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opens  into  a  large  chamber,  at  the  extreme  end  of  which  is 
a  naiagnificent  sarcophagus  of  granite  covered  with  texts 
from  "The  Book  of  the  Dead."     On  either  side  are  smaller 
chambers,  the  floor  of  one  of  which  was  found  to  be  covered 
with  mummified  loins  of  beef,  legs  of  mutton,  and  trussed 
ducks  and  geese,  offerings  made  to  the  dead  king.     Clay 
seals  with  the  name  of  Pharaoh  had  been  attached  to  the 
doors  of  the  chambers,  and  it  is  stated,  these  seals  contain 
proof  that  the  Egyptians  of  between  3,000  and  4,000  years 
ago  had  to  some  extent  anticipated  the  invention  of  printing, 
the  raised  portions  of  the  seals  having  been  smeared  with 
blue  ink  before  being  pressed  on  the  clay.     A  great  many 
of  the  objects  in  the  tomb  of  Thothmes  were  found  to  be 
broken,  and  this  was  explained  by  a  hieroglyphic  inscription 
on  one  of  the  paintings  which  adorn  the  walls  of  the  vestibule 
to  the  chamber  in  which  the  sarcophagus  was  found.     This 
inscription  states  that  the  tomb  was  plimdered  by  robbers, 
but  that  it  had  been  restored  as  far  as  possible  to  its  original 
condition  by  Hor-em-heb,  the  reigning  Pharaoh.     The  floor 
was  covered  with  vases,  dishes,  symbols  of  life,  and  other 
objects  of  blue  faience.     Unfortunately,  nearly  all  of  them 
had  been  wantonly  broken,  though  in  some  cases  the  break- 
age had  been  repaired  in  the  time  of  Hor-em-heb.     Equally 
interesting  is  a  piece  of  textile  fabric  into  which  the  hiero- 
glyphic characters  of  different  colors  have  been  woven  with 
such  wonderful  skill  as  to  present  the  appearance  of  painting 
on  linen.     It  is,  however,  of  course,  Pharaoh's  chariot  which 
is  regarded  as  the  great  find.     The  body  of  it  alone  is  pre- 
served, but  in  perfect  condition.     The  wooden  frame  was 
first  covered  with  papier  mache  made  from  papyrus,  and 
this  again  with  stucco,  which  had  been  carved,  both  inside 
and  out,  into  scenes  from  the  battles  fought  by  the  Pharaoh 
in  Syria.     The  art  is  of  a  very  high  order,  every  detail  being 
exquisitely  finished  and  the   faces  of  the   Syrians  being 
clearly   portraits    taken    from    captives    at    Thebes.     The 
chariot  is,  in  fact,  one  of  the  finest  specimens  of  art  tVva\.\vaN^ 
come  down  to  us  from  antiquity.     Along  with  the  c\\aT\o\, 
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was  fotind  the  leather  gauntlet  with  which  the  king  protected 
his  hand  and  wrist  when  using  the  bows  or  reins. 

Recent  excavations  at  Abydos  have  brought  to  light 
the  royal  tomb  of  Menes,  of  the  first  dynasty,  in  which  was 
found  a  large  globular  vase  of  green  glaze,  with  Menes' 
name  inlaid  in  ptirple.  Thus  polychrome  glazing  is  taken 
back  thousands  of  years  before  it  was  previously  known  to 
exist.  There  are  also  several  pieces  of  this  age  in  the  highest 
art  of  deUcate  ivory  carving,  especially  the  figure  of  an  aged 
king,  which  for  subtlety  of  character,  stands  in  the  first 
rank  of  such  work,  and  is  comparable  to  the  finest  work 
of  Greece  and  Italy.  This  fresh  connection  illustrates 
the  trade  chronology  of  the  period.  A  cameFs  head  modeled 
in  pottery  takes  back  its  relation  to  Egypt  some  4,000 
years.  Hitherto  no  trace  of  the  camel  appeared  before 
Greek  times.  The  ivory  carving  of  a  bear  also  extends  the 
fauna  of  early  Egypt. 

CAIRO. 

(Sec.  2.)  CAIRO  (Arabic,  El  Kahira,"The  Victorious," 
or  Masr  el  Kahira),  Egypt,  capital  of  the  country  and  largest 
city  of  Africa,  situated  on  the  east  bank  of  the  Nile,  about 
seven  miles  above  the  point  where  it  divides  to  form  the 
two  main  branches  of  its  delta.  The  town  is  built  between 
the  river-bank  and  the  northwestern  end  of  the  hills  known 
as  Jebel  Mokattam,  on  whose  most  advanced  spur  stands 
the  citadel  in  a  commanding  position  well  above  the  rest 
of  the  city.  During  the  last  46  years  the  town  has  lost  much 
of  its  Oriental  character,  but  the  Arab  quarters  still  present 
a  maze  of  very  narrow  streets  lined  by  curious  buildings 
in  endless  variety  of  style.  The  houses  are  mostly  built 
of  yellow  limestone,  with  flat  roofs ;  and  many  of  them  have 
small  gardens  behind.  In  the  more  modem  parts  of  the 
city  the  streets  are  broader,  and  many  of  them  are  lined  by 
trees  and  lighted  by  gas.  The  European  quarter,  known  as 
Ismailiyeh,  forms  the  western  part  of  the  modem  Cairo,  and 
its  center  is  the  octagonal  Ezbekiveh  Garden  (20  1-2  acres), 
HitJj  plants  from  many  regions  and  VvWv  aiv  ^.Ttificial  pond. 
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Here,  too,  are  many  cafes,  concert  halls  and  other  similar 
buildings.  Among  the  more  notable  buildings  of  the 
European  quarter  are  the  consulates,  the  opera-house, 
open  in  winter,  the  Italian  summer  theater,  English  and 
German  churches,  the  ministerial  offices  and  the  barracks. 
The  chief  business  street,  known  as  Muski,  runs  east- 
southeastward  from  the  neighborhood  of  tht  Ezbekiveh 
and  the  Boulevard  Mehemet  Ali  extends  from  about  the 
same  place  southeastward  to  the  citadeL  Cairo  has  more 
than  500  mosques,  (places  of  prayer,  Mohammedan  temples 
or  houses  of  worship)  but  many  of  them  are  wholly  or  partly 
in  ruins.  The  finest  of  all  is  the  Sultan  Hasan  Mosque,  a 
truly  noble  building  with  a  lofty  minaret.  Others  worthy  of 
mention  are  that  built  in  the  9th  century  by  Ahmed  ibn 
Tulun  in  imitation  of  the  one  at  Mecca;  the  Hakim  Mosque, 
dating  from  the  beginning  of  the  nth  century;  the  Hosen 
Mosque  of  the  son  of  Ali,  Mohammed *s  son-in-law;  the 
Sitti-Ze)mab  Mosque,  named  after  a  grandchild  of  the 
prophet;  the  Azhar  Mosque,  famous  for  its  schools  of  theo- 
logy, which  are  attended  by  Mohammedans  from  all  parts 
of  the  world;  and  the  Alabaster  Mosque  of  the  citadel, 
with  the  tomb  of  Mehemet  Ali,  the  finest  of  the  modem 
mosques.  The  tombs  in  the  burying  grounds  outside  the 
city,  many  of  them  in  the  form  of  mosques,  also  deserve 
mention,  especially  those  known  as  the  tombs  of  the  caliphs. 
The  most  important  gate  of  the  city  is  the  Bab-en-Nasr, 
through  which  large  numbers  of  pilgrims  pass  every  year 
on  their  way  to  Mecca.  The  mosques  contain  valuable 
libraries,  but  the  chief  library  of  the  city  is  the  viceregal 
one,  founded  in  1870,  and  now  containing  about  60,000 
volumes,  largely  manuscript.  The  trade  of  Cairo  is  large 
and  the  bazaars  and  markets  are  numerous,  there  being 
special  bazaars  for  gold  and  silver  smiths,  tapestry  mer- 
chants, saddlers,  armourers,  shoemakers,  etc.  Beside  the 
Dumerons  Mohammedan  places  of  worship,  Cairo  contains 
Bnglish,  French,  German,  Coptic,  and  other  chuTc\ves  awd 
Jewish  synag(^[ues,  and  there  are  European  sc\voo\s  and 
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hospitals.     The  Egyptian  Institute,  founded  at  Alexandm  i 
in  1859,  is  now  located  in  Cairo. 

The  suburb  of  Bulak,  in  the  northwest  of  the  town, 
opposite  the  island  of  Bulak,  forms  the  port  of  Cairo,  and 
its  narrow  streets  present  a  busy  scene  of  Oriental  life. 
The  island  of  Bulak  and  the  left  bank  of  the  Nile  are  reached 
by  a  great  iron  bridge,  and  there  is  also  a  railway  and 
general  traffic  bridge  below  the  island.     To  the  southwest 
of  the  modem  town  and  also  on  the  Nile  bank  stands  the 
suburb  of  old  Cairo,  or  Masr-el-Atika.     On  the  left  bank  of 
the  river,  almost  directly  opposite  old  Cairo,  is  the  suburb 
of   Jeezeh.     It    has   government   buildings,    a    zoological 
garden,  etc.,  but  its  chief  attraction  is  the  great  Egyptologi- 
cal museum  formerly  in  Bulak,  but  removed  here  in  1889. 
From  Jeezeh  a  road  and  a  tramway  leads  southwestward 
to  the  famous  group  of  pyramids,  called  the  pyramids  of 
Jeezeh.     On  the  island  of  Roda,  between  Jeezeh  and  old 
Cairo,  the  celebrated  Nilometer  still  stands.     Cairo  enjoys 
a  very  mild  climate,  and  is  in  consequence  visited  in  winter 
by  many  Europeans  suffering  from  chest  and  lung  ailments 
Many  of  these  stay  at  Helwan,  a  small  place  about  14  miles 
south-southeast  of  the  town.     Cairo  is  in  railway  communi- 
cation with  Alexandria,  Damietta,  Suez,  etc.,  and  vn& 
Upper  Egypt,  and  the  fresh  water  canal  connects  it  with 
Ismailia  and  Suez.     In  1896  electric  tramways  were  intro- 
duced in  the  most  important  streets.     Cairo  is  the  residence 
of  the  Khedive,  the  seat  of  a  Coptic  and  a  Greek  orthodox 
patriarch,  and  it  contains  all  the  highest  public  offices  of  the 
country.     El-Fostat,  "tent**,  now  Old  Cairo,  was  founded 
by  Amru,  lieutenant  of  Caliph  Omar,  in  640  A.  D.    In : 
969  when  the  Fatimite  dynasty  gained  possession  of  the 
coimtry,  the  new  city  to  the  north  was  founded.     Saladin 
surrounded  it  with  walls  of  stone  and  built  a  citadel.    He 
also  constructed  a  wooden  aqueduct  from  the  Nile  to  the 
citadel,  a  work  afterwards  replaced  by  the  still  existing 
aqueduct  of  stone.     Cairo  was  taken  by  the  French  in  17981 
and  was  occupied  by  the  British  in  1882,  after  the  battle 
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[  of  Teb-el-Kebir.  Population  (1907)  625,000,  including 
Fellahin,  Copts,  Turks,  Arabs,  and  other  Orientals,  besides 
about  25,000  foreigners  from  the  chief  European  countries, 
especially  Italy,  Greece,   France,  Austria,   England,  and 

.Germany. 

THE  SEVEN  WONDERS  OF  THE  WORLD. 

(Sec.  3.)  A  phrase  that  has  been  applied  for  ages  to 
the  seven  historical  monuments  of  the  constructive  skill 
and  art  of  the  antique  world.     They  are: 

I.  The  Great  Pyramid  Jeezeh  op  Egypt, 
the  most  gigantic  of  the  three  pyramids  near  the  village 
of  Jeezeh,  about  eleven  miles  from  the  banks  of  the  Nile, 
forming  a  line  to  the  westward  of  the  city  of  Cairo.  Hero- 
dotus was  informed  by  the  priests  of  Memphis  that  the 
great  pyramid  was  built  by  Cheops,  king  of  Egypt,  about 
900  B.  C,  or  about  450  years  before  he  visited  that  country; 
that  the  body  of  Cheops  was  placed  in  a  room  beneath  the 
bottom  of  the  pyramid ;  and  that  the  chamber  was  surround- 
ed by  a  vault,  to  which  the  waters  of  the  Nile  were  conveyed 
"by  a  subterranean  ttmnel.  Pliny  and  Diodorus  Siculus 
agree  in  stating  that  360,000  men  were  employed  twenty 
years  in  erecting  this  pyramid;  and  in  contrast  with  this 
"vast  labor  Sir  John  Herschel,  calculating  the  weight  of  the 
pyramid  to  be  12,760  million  pounds  of  granite  (3  times 
that  of  the  stone  in  Plymouth  Breakwater)  at  a  medium 
lieight  of  125  feet,  adds  that  it  could  have  been  raised  by 
the  effort  of  about  630  chaldrons  of  coal,  a  quantity  con- 
sumed in  some  foundries  in  a  week. 

Herodotus  states  that  1,600  talents  of  silver  were 
expended  in  providing  the  workmen  with  leeks,  onions,  and 
Other  food;  and  one  great  object  of  the  Egyptian  rulers  in 
erecting  this  and  other  stupendous  monuments  was  to 
prevent  the  evils  of  over-populousness  by  accustoming 
the  lower  orders  to  a  spare  diet  and  severe  labor.  It  may 
ia»  be  sufficient  to  state,  that  the  pyramid  consists  of  a 
m^  "Of  platforms,  each  smaller  than  the  one  on  wYvveVv 
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it  rests,  ^nd  consequently  presenting  the  appearance  of 
steps,  which  diminish  in  length  from  the  bottom  to  the 
top;  and  of  these  steps  there  are  303.     The  entrance  is  in 
the  north  face.     Within  are  passages  leading  to  chambers 
lined  with  granite ;  in  one  of  which,  the  king's  chamber,  is  a 
red  granite  sarcophagus  in  whch  Cheops  is  supposed  to  have 
been  entombed.     This  pyramid,  the  largest  building  in 
the  world,  has  lost  its  apex  and  its  casing.     There  is  a  second 
pyramid,  retaining  at  its  apex  a  portion  of  its  casing,  which 
is  the  tomb  of  Sensuphis.     The  third  pyramid,  the  least 
ancient,  was  built  by  Mycerinus,  according  to  Herodotus, 
and  by  Queen  Nitocris,  according  to  Manetho.     The  date 
of  the  pyramids  is,  according  to  the  Newtonian  chronology, 
between  1451  and  1153  B.  C,  or  nearly  800  years  after 
Abraham's  visit  to  Egypt.     It  has  been  supposed  by  some, 
says  Wilkinson ,  that  from  the  pyramids  not  being  mentioned 
in  the  Bible  or  Homer,  they  did  not  exist  before  the  exodus,   3 
or  in  the  time  of  the  poet.     The  presence  of  the  name  of    . 
Rameses  the  Great  (who  preceded  the  Trojan  war)  suffici- 
ently answers  the  latter  objection.     The  base  of  the  great 
Pyramid  has  been  often  stated  to  equal  that  of  the  area 
of  Lincoln's  Inn  Fields;  but  the  fact  is  otherwise:    the 
base  of  the  pyramid  measures  in  figures  764  feet  on  eadi 
side;  whereas  Lincoln's  Inn  Fields,  although  821  feet  on  one 
side  is  only  625  1-2  feet  on  the  other,  so  that  the  area  of 
the  pyramid  is  greater  by  many  thousand  square  feet. 
(The  above  statement  regarding  the  ''First  Great  Wonder 
of  the  World,''  appears  in  many  of  our  modem  cyclopedia?. 
The  author  desires  to  state  that  the  above  account  is 
scarcely  correct  in  a  single  partictdar,  and  only  approximate- 
ly so  in  regard  to  its  size.     As  this  work  is  being  published 
I  to  particularly  demonstrate  the  above  mentioned  Great 
I  Pyramid,  the  reader  is  asked  to  withhold  his  opinion  until 
\  he  has  at  least  perused  the  closing  chapter  of  this  work.) 
2.     Walls   and   Hanging   Gardens   op   Babylon. 
Babylon   derives  its  name   from   the  Hebrew  word 
signifying  Babel,  the  confusion  of  tongues  (Grenesis  XL,  i  to 
;  or  from  another  expression  signitym^  tVifc  court  or  city 
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of  Belus.  In  Daniel  IV.-27,  it  is  termed  Babylon  the  Great ; 
and  by  Josephiis  (Antiq.  VIII-VI-I)  the  Lady  of  the 
Kingdoms ;  the  glory  of  the  whole  earth.  It  was  the  metro- 
polis of  the  province  of  Babylon,  and  of  the  Babylonio- 
Chaldean  Empire.  Its  fotindations  were  laid  with  those  of 
the  Tower  of  Babel.  Herodotus  states  that  the  walls  of 
Babylon  were  sixty  miles  in  circumference,  built  of  large 
bricks,  cemented  with  bitumen,  and  raised  round  the  city  in 
the  form  of  a  square,  protected  on  the  outside  with  a  ditch 
lined  with  the  same  material.  They  were  87  feet  thick 
and  350  feet  high.  According  to  Quintus  Curtius,  four 
horse  chariots  could  pass  each  other  on  them.  The  city 
was  entered  by  25  gates  on  each  side,  of  solid  brass  and 
strengthened  by  250  towers.  The  palace  of  Nebuchadnez- 
zar was  the  most  magnificent  and  stupendous  work.  Its 
outer  wall  embraced  six  miles.  Within  were  two  other 
embattled  walls,  besides  a  great  tower.  The  hanging 
gardens  were  attributed  by  Diodorus  to  Cyrus,  who  con- 
structed them  in  compliance  with  the  wish  of  his  queen  to 
possess  elevated  groves  such  as  she  had  enjoyed  on  the 
hills  around  her  native  ecbatana;  for  Babylon  was  flat. 
To  gratify  this  wish  an  artificial  mountain  was  reared, 
400  feet  on  each  side;  while  terraces,  five  in  number,  one 
above  another,  each  containing  four  acres,  rose  to  a  height 
that  overtopped  the  wall  of  the  city  some  fifty  feet,  or  about 
four  hundred  feet  elevation.  The  ascent  from  terrace  to 
terrace  was  by  flights  of  steps;  while  the  terraces  them- 
selves were  reared  to  their  various  stages,  sustained  by 
^^l  vast  arches  raised  on  other  arches  and  on  the  top  were 
jjjni  flat  stones  closely  cemented  together  with  plaster  of  bitumen 
Mid  that  covered  with  sheets  of  lead  upon  which  lay  the 
mould  of  the  garden  where  there  were  large  trees,  shrubs, 
^M  and  flowers,  and  various  sorts  of  vegetables.  Mr.  Rich 
^^jjj  bund  upon  the  site  a  hollow  pier,  60  feet  square,  lined  with 
X)y.  I  ^^  Wck  laid  in  bitumen  and  filled  with  earth;  this  corres- 
.^fjk  ponds  with  Strabo*s  description  of  the  hollow  brick  piers 
.,  1 4''*"^  supported  the  hanging  gardens,  and  in  which  pVets 
tr  dm  ^  ^Sl^  ^^"^^  grew. 
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3 .     The  Gold  and  Ivory  Statue  of  Jupiter  by  Phidias 

AT  Olympus. 
The  masterpiece  of  Phidias,  the  greatest  artist  that 
ever  lived,  was  executed  by  him  for  the  people  of  Elis,  and 
rivalled  his  celebrated  statue  of  Minerva  in  the  Parthenon. 
The  Jupiter  was  set  up  in  the  temple  of  that  deity  at  Olym- 
pia,  near  Elis,  where  the  Olympic  games  were  celebrated. 
The  temple  was  68  feet  in  height,  95  in  width,  and  230  in 
length.  Pausanias  describes  the  statue  from  personal 
observation,  which  Strabo  corroborates.  The  god  was 
formed  of  gold  and  ivory,  58  feet  in  height,  seated  on  a 
throne,  and  almost  touching  the  roof  of  the  temple.  Upon 
his  head  was  an  olive  crown ;  in  his  right  hand  he  bore  a 
winged  figure  of  Victory,  also  of  gold  and  ivory,  crowned 
and  holding  a  wreath.  In  the  god*s  left  hand  he  bore  a  lofty 
sceptre  surmounted  with  an  eagle.  His  sandals  and  robe 
were  of  gold,  the  latter  painted  with  animals  and  flowers, 
particularly  lilies.  The  throne  was  formed  of  ivory  and 
ebony,  inlaid  with  gold,  set  with  precious  stones,  and 
sculptured  with  graceful  figures.  The  faces  of  the  steps 
bore  bas-reliefs  of  classic  myths,  and  the  footstool  rested 
upon  four  couchant  lions.  In  this  work  Phidias  followed 
Homer's    impersonation    of   the   god: 

**He  spoke,  and  awful  bends  his  sable  brows, 
Shakes  his  ambrosial  curls,  and  gives  the  nod, 
The  stamp  of  fate,  and  sanction  of  the  god ; 
High  Heaven  with  trembling  the  dread  signal  took, 
And  all  Olympus  in  the  center  shook." 

The  heathen  historians  tell  us  that  Phidias  received  for 
his  skill  the  testimony  of  Jupiter  himself;  when  the  artist 
prayed  the  god  would  make  known  if  he  was  satisfied, 
immediately  the  pavement  of  the  temple  was  struck  by 
lightning,  and  the  spot  was  afterwards  marked  by  a  bronze 
vase.  Crowds  flocked  to  Elis  to  behold  this  wonder;  and 
in  Greece  and  Italy  it  was  held  as  a  calamity  to  die  without 
seeing  it.  Nor  was  the  admiration  merely  the  superstition 
of  the  multitude;  for  a  Roman  senator,  when  looking  at 
this  Jupiter  of  ivory  and  gold,  had  his  mind  moved  as 
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though  the  god  were  present.  The  able  restoration  of  this 
figure  has  been  learnedly  commented  on  by  M.  Quatremere 
de  Quincy. 

The  Doric  temple  in  which  this  statue  was  placed 

was  in  the  extreme  length  369  feet,  breadth  182  feet,  as 

traced  by  Mr.  Cockerell,  from  the  foundation ;  many  of  the 

blocks  of  marble  weigh  nearly  nine  tons  each  and  each  of 

the  two  remaining  capitals  is  computed  to  weigh  more  than 

twenty -one  tons.     These  masses  were  raised  70  feet,  and 

the  flutings  of  the  columns  would  contain  a  man  in  their 

hollow  as  in  a  niche.     The  pediments  were  sculptured  with 

the  wars  of  the  Giants  and  the  siege  of  Troy;  upon  the 

entablature  stood  a  row  of  Atlantes,  each  25  feet  high,  and 

supporting  an  upper  entablature  at  1 10  feet  above  the  floor. 

The  chest  of  one  of  these  giants  restored  measured  more  than 

six  feet.     The  nave  of  the  temple  was  18  feet  higher  and  2 

feet  broader  than  the  nave  of  St.   Paul's  Cathedral,  in 

London.     Of   this    splendid    edifice    the    basement    alone 

remains. 

4.     The  Temple  of  Diana  of  the  Ephesians. 
At  Ephesus  (the  modem  Natolia),  the  capital  of  the 
twelve  Ionian  cities  in  Asia  Minor,  was  built  around  the 
famous  image  of  the  goddess.     This  edifice  was  burned 
down  on  the  night  in  which  Alexander  was  bom  by  an 
obscure    person    named    Eratostratus,    who    thus    sought 
to  transmit  his  name  to  posterity.     Alexander  made  an 
offer  to  rebuild  the  temple,  provided  he  was  allowed  to 
inscribe  his  name  on  the  front;  which  the  Ephei-ians  refused. 
Aided,  however,  by  the  whole  of  Asia  Minor,  they  erected 
a  still  more   magnificent   temple,   which   occupied   them 
i    two  hundred   and   twenty   years.     Pliny   describes   it   as 
425  feet  long  by  225  broad,  and  supported  by  127  columns, 
furnished  by  that  number  of  kings,  each  column  was  of 
Parian  marble  60  feet  high,  and  weighed  150  tons,  and 
was  contributed  by   some   prince;   thirty   of  them   were 
i   richly  carved.     Chersiphron  was  the  architect.     The  altar 
1  was  the  work  of  Praxiteles.     The  famous  sculptor,  Scopa.^, 


■■■» 


a:.' 


82  THE    GREAT    PYRAMID    JEEZEH 


is  said  to  have  chiselled  one  of  the  columns.  Apelles 
contributed  a  splendid  picture  of  Alexander  the  Great. 
The  temple  was  built  of  cedar,  cypress,  and  even  gold;  and 
within  it  were  treasured  offerings  to  the  goddess,  as  paint- 
ings, statues,  etc.,  the  value  of  which  almost  exceed  compu- 
tation. Nero  is  said  to  have  despoiled  the  temple  of  much  of 
these  treasures ;  but  it  continued  to  exist  until  it  was  burnt, 
356  B.  C;  again  rebuilt  and  again  burnt  by  the  Goths, 
A.  D.  262,  during  the  reign  of  Gallienus,  A.  D.  254-268. 

Vitruvius  considers  this  temple  as  the  first  edifice  in 
which  architecture  was  brought  to  perfection,  and  the  first  in 
which  the  Ionic  order  was  employed.  Soon  after  it  was 
rebuilt  with  additional  splendor.  Its  remains  consist  of 
several  walls  of  immense  blocks  of  marble,  in  the  fronts  of 
which  are  small  perforations  wherein  were  simk  the  shanks 
of  the  brass  and  silver  plates  with  which  the  walls  were 
faced.  Some  of  the  vast  porphyry  colunms  of  the  front 
portico  lie  prostrate  upon  the  site;  others  were  taken  by 
Constantine  to  build  his  new  city  at  Constantinople.  The 
heathen  temple  was  also  dilapidated  to  erect  the  Christian 
church  of  Santa  Sophia,  in.  which  these  columns  again 
support  an   anti-Christian  edifice. 

"But,"  says  the  Rev.  Dr.  Walsh,  the  traveller,  "the 
most  interesting  circumstance  of  this  building  to  me 
is,  the  great  illustration  it  gives  to  the  Acts  of  the  Apostles. 
Here  is  the  place  where  St.  Paul  excited  the  commotion 
among  the  silver  and  brass  smiths  who  worked  for  the  tem- 
ple ;  and  over  the  way  was  the  theater,  into  which  the  people 
rushed,  carrying  with  them  Caius  and  Aristarchus,  Paul's 
companions.  Hence  they  had  a  full  view  of  the  front  of 
the  temple  which  they  pointed  out  as  that  *  which  all  Asia 
worshipped';  and  in  their  enthusiasm  they  cried  out, 
'Great  is  Diana  of  the  Ephesians  to  whom  such  a  temple 
belongeth.'  " 
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5.     The  Mausoleum,  or  Tomb  op  Mausolus,  King  op 

Caria. 
This  king,  the  eldest  of  the  three  sons  of  Hecatomnus, 
the  wealthiest  of  the  Carian  dynasty,  died  B.  C.  353;  when 
his  widow  and  sister,  Artemisia,  erected  to  his  memory, 
at  Halicamassus  (now  Budnin)   a  superb  tomb,  which, 
by  its  artistic  celebrity,  has  given  the  name  of  mausoleum 
to  tombs  and  sepulchres  of  stately  character.     The  tomb 
of  Mausolus  was  designed  by  Phiteus  and  Satyrus;  it  was 
nearly  square  in  plan,  113  by  93  feet;  around  its  base  was 
a  peristyle  of  36  Doric  columns,  said  to  have  been  60  feet 
high,  while  the  superstructure  rose  in  a  pyramidal  form 
to  the  height  of  140  feet.     To  adorn  its  sides  with  sculpture, 
Artemisia  employed  Bryazis,  Timotheus,  Leochares,  Scopas, 
Praxiteles  and  Pythis.     Artemisia  died  before  the  monu- 
ment was  completed;  when  the  artists  are  said  to  have 
finished  the  work  for  their  own  honor  and  the  glory  of  art. 
Mr.  Vaux,  in  his  admirable  work,   "Handbook  of  Anti- 
quities in  the  British  Museum"  says,  "Strabo  in  the  first, 
Pausanias  in  the  second,  Gregory  of  Nazianzus  in  the  fourth, 
Constantine  Porphryogenitus  in  the  tenth,  and  Eudosia 
in  the  eleventh  centuries,  respectively  speak  of  it  in  terms 
which  imply  that  it  was  still  existing  during  those  periods ; 
while   Fontanus,   the  historian   of  the   siege   of  Rhodes, 
states  that  a  German  knight,  named  Henry  Schelegelhott, 
constructed  the  citadel  at  Budrun  out  of  the  Mausoleum," 
and  decorated  its  walls  with  the  marbles  and  bas-reliefs. 
The  existence  of  these  marbles  had  long  been  known,  when, 
in  1846,  they  were,  through  the  exertions  of  Sir  Stratford 
Canning,  presented  by  the  Turks  to  the  British  nation ,  and 
are  now  in   the   British   Museum,   which   thus   possesses 
fragments  of  two  of  the  seven  wonders  of  the  world — the 
Mausoleum,  and  a  fragment  of  the  casing  of  the  Great 
Pyramid  of  Egypt.     That  the  bas-reliefs  now  in  the  Museum 
'Were  inserted  in  the  Budrun  walls  by  the  Knights  of  Rhodes, 
»8  proved  by  the  escutcheons,  Latin  sentences,  and  the  date 
1510,  as  well  as  by  an  inscription  on  a  shield  borne  by  one 
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of  the  figures.  The  marbles  consist  of  ii  slabs,  64  feet 
1 1  inches  long,  sculptured  with  a  battle  between  the  Greeks 
and  Amazons,  Heracles,  too,  appearing  among  the  com- 
batants. The  sculptures  in  style  considerably  resemble 
the  Choragic  monument  of  Lysicrates  at  Athens.  There 
were  between  the  columns,  statues  of  Parian  marble;  at 
each  angle  of  the  basement  a  portico,  surmounted  with  a 
colossal  equestrian  statue;  bas-reUefs  on  the  terrace,; 
two  octagonal  towers  on  the  second  terrace,  which  was 
planted  with  cypresses,  and  from  the  third  terrace,  rose 
the  crown  of  the  pyramid,  with  a  colossal  group  in  marble 
of  Phaeton  in  his  quadriga.  When  Anaxagoras  saw  this 
costly  work  he  exclaimed,  "How  much  money  is  changed 
into  stone." 

The  Mausoleum  seems  to  have  existed  in  the  time  of 
Strabo  and  from  its  description  by  Pliny  has  been  modeled 
the  steeple  of  St.  George's  church,  Bloomsbury,  London. 
6.     The  Pharos  of  Alexandria. 

So  named  from  the  island  on  which  it  stood,  was  sur- 
rounded by  water  (a  watch  tower  or  light  house).  It  consist- 
ed of  several  stories  of  galleries  of  a  prodigioi^s  height,  with  a 
lantern  at  the  top  continually  burning.  It  was  built  by 
Ptolemy  Philadelphus,  King  of  Egypt,  about  270  B.  C,  and 
the  architect,  as  the  inscription  stated,  was  Sostratus 
Onidius.  How  long  this  structure  stood  is  not  very  certain 
but  was  so  famous  that  all  light  houses  after  it  were  called 
by  the  common  name  of  Pharos.  "The  modern  Pharos" 
according  to  Mr.  Land,  "is  a  poor  successor  to  the  ancient 
building  erected  by  Sostratus  Onidius,  though  from  a  dis- 
tance it  has  a  rather  imposing  appearance.  Several 
Arab  historians  mention  the  telescopic  mirror  of  metal 
which  was  placed  at  the  summit  of  the  ancient  Pharos. 
In  this  mirror,  vessels  might  be  discerned  at  sea  at  a  very 
great  distance.  El  Makreezee  relates  that  part  of  the 
Pharos  was  thrown  down  by  an  earthquake  in  the  year  0: 
the  Flight  (A.  D.  793-4);  that  Ahmad  Ibn-Tooloon  sur 
mounted  it  with  a  dome  of  wood  and  that  an  inscription 
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upon  a  plate  of  lead  was  found  upon  the  northern  side, 
buried  in  the  earth,  written  in  ancient  Greek  characters, 
every  letter  of  which  was  a  cubit  in  height  and  a  span  in 
breadth.  This  was  i>erhaps  the  inscription  placed  by  the 
original  architect,  and  which,  according  to  Strabo,  was  to 
this  effect:  **Sostratus  Onidius,  the  son  of  Dexiphanes, 
to  the  protecting  Gods  for  the  sake  of  the  mariners/' 
It  is  also  related  by  Es-Sooyootee,  that  the  inhabitants  of 
Alexandria  likewise  made  use  of  the  mirror  above  mentioned 
to  bum  the  vessels  of  their  enemies  by  directing  it  so  as  to 
reflect  the  concentrated  rays  of  the  sun  upon  them.  The 
Ancient  Pharos  was  450  feet  in  height  and  its  cost  was  800 
talents,  or   $13,656,000. 

7 .  The  Colossus  of  Rhodes. 
In  the  days  of  its  prosperity,  the  Island  of  Rhodes  is 
said  to  have  been  adorned  with  300  statues  and  upward  of 
100  colossal  figures ;  of  the  latter,  there  was  one  distinguished 
as  "the  Colossus  of  Rhodes."  It  was  erected  with  the 
spoil  which  Demetrius  left  behind  him  when  he  raised  the 
siege  which  he  had  so  long  carried  on  against  the  city. 
This  famous  colossus  was  erected  at  the  port  of  Rhodes, 
300  B.  C,  and  consecrated  to  the  sun,  tutelar  deity  of 
Rhodes.  It  was,  according  to  Pliny,  a  work  of  Chares,  of 
Lindus,  one  of  the  cities  of  Rhodes,  a  pupil  of  Lysippus; 
its  height  was  seventy  cubits  (about  105  feet),  the  cost  of 
its  erection  about  300  talents,  silver  (about  $477,000)  and 
the  time  consumed  in  it  about  12  years.  Fifty-six  years 
after  its  completion  (244  B.  C.)  this  statue  was  thrown 
down  by  an  earthquake,  and  in  Pliny's  time  it  was  still 
lymg  on  the  ground,  a  wonder  to  behold.  Few  persons,  he 
says  could  embrace  the  thumbs  and  the  fingers  were  longer 
than  the  bodies  of  most  statues ;  through  the  fractures  were 
seen  huge  cavities  in  the  interior,  in  which  immense  stones 
had  been  placed  to  balance  it  while  standing.  Bigenaire 
and  Du  Choul,  two  antiquaries  of  the  i6th  century,  imagina- 
tively describe  the  statue  to  have  been  placed  across  the 
harbor  of  Rhodes,  with  a  stride  of  fifty  feet  from.  tocVl  \.o 
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rock.  Vessels  passed  tinder  it  in  full  sail,  a  lamp  blazed 
in  its  right  hand  and  an  internal  spiral  staircase  led  to  its 
summit  and  round  its  neck  was  suspended  a  glass  in  which 
ships  might  be  discerned  as  far  off  as  the  coast  of  Egypt. 
After  the  overthrow  of  the  Colossus,  Greece  and  Egypt 
offered  to  contribute  large  sums  to  restore  the  figure, 
but  the  Rhodians  declined,  alleging  that  they  were  for- 
bidden by  an  oracle  to  do  so  and  the  fragments  of  the  statue 
lay  scattered  on  the  ground  tmtil  the  Saracens  became 
masters  of  the  island — a  period  of  nearly  900  years.  In  the 
year  655,  an  officer  of  the  CaUph  Othman  collected  the 
valuable  materials  and  sold  them  to  a  Jewish  merchant  of 
Edessa,  who  is  said  to  have  laden  900  camels  with  the  brass. 
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(Sec.  4.)  Through  the  aid  of  a  map  or  globe  contain- 
ing the  different  grand  divisions  of  the  earth,  any  person  can 
trace  for  themselves  the  different  continents  and  islands, 
and  note  their  relative  positions  to  each  other,  also  those 
who  keep  themselves  posted  on  current  events  know  that 
every  now  and  then  an  island  sinks  into  the  sea,  or  a  moun- 
tain subsides  to  the  level  of  the  valley  in  which  it  is  located; 
or,  vice  versa ^  an  island  or  a  motintain  is  thrown  up  on 
some  portion  of  the  earth,  and  we  are  led  to  remark,  "it  has 
come  to  stay."  But  it  requires  a  little  greater  stretch  of 
imagination  to  think  and  say  that  the  North  Pole  has  some 
day  been  the  South  Pole  and  that  the  east  side  has  faced 
the  setting  sun  at  different  intervals;  or,  still  more  wonder- 
ful to  say,  that  such  a  continent  was  once  an  ocean,  or  such 
an  ocean  was  once  a  continent.  Yet  evidence  exists  on 
the  top  of  nearly  every  moimtain,  by  the  presence  there  of 
shells  and  fossil  fish,  that  they  once  inhabited  the  bottom 
of  the  sea.  It  is  not  quite  so  clear,  however,  or  susceptible 
of  proof,  that  an  ocean  had  once  been  a  continent  and  the 
scene  of  even  greater  human  activity  than  now  exists  on 
land  elsewhere.  This  we  believe  nevertheless,  and  further 
on  will  state  otu*  reasons  for  such  belief. 
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For  a  change  of  polarity  we  offer  as  evidence  the  fact 
that  fossils  of  the  polar  bear,  walrus,  etc.,  have  been  found 
at  points  near  the  equator,  and  in  portions  of  both  the 
north  and  south  temperate  zones.  On  the  other  hand, 
not  only  the  fossils  of  tropical  animals,  but  the  entire 
carcass  of  the  mastodon,  elephant  and  camel  have  been 
found  in  the  polar  regions  and  adjacent  territory.  We 
have  not  time  here  or  space  to  note  even  the  principal 
discoveries  of  the  different  species,  with  day  and  date. 
During  the  summer  of  1862,  however,  we  assisted  in  the 
unearthing  of  a  mastodon's  tusk  at  or  near  Kincaid  Flat, 
Tuoltmane  Coimty,  Cal.,  that  measured  over  14  feet  in 
length,  and  over  10  inches  in  diameter  at  the  root.  At 
this  place  snow  falls  nearly  every  winter  and  the  mercury 
goes  down  below  the  freezing  point.  Also  note  the  tracks 
of  the  elephant  on  the  floor  of  the  yard  of  the  state  prison 
at  Carson,  in  the  State  of  Nevada,  and  then  say,  if  you  think 
that  such  animals  ever  voluntarily  inhabited  such  territory. 
Noted  geologists  estimate  that  it  took  over  40,000  years  to 
fomi  the  mineral  covering  of  the  tracks  of  both  human 
beings  and  animals  in  the  Carson  prison  yard.  While  on  this 
subject  we  note  the  fact  that  no  fossils  of  animals  or  birds 
indigenous  to  any  cold  climate  have  ever  been  found  within 
a  radius  of  fifty  miles  of  the  Great  Pyramid,  and  the  stra- 
tuins  of  rock  and  earth  lay  as  originally  formed,  straight 
and  level  with  the  surface  of  the  earth,  thus  proving  that 
no  general  seismic  disturbance  or  cataclysmal  upturning 
of  the  earth  has  occurred  there,  at  least,  since  the  advent 
of  man.  An  explanation  for  the  cause  of  this  phenomena 
will  be  given  further  on. 

While  the  Great  Pyramid  Jeczch  is  the  theme  to  which 
We  are  directing  your  attention  in  this  work,  and. as  the 
clearness  with  which  we  shall  herein  describe  it  depends 
our  success  as  a  writer  and  thinker,  we  must  first  give  you 
*  condensed  history  of  all  the  pyramids  collectively ;  the 
better  to  be  able  to  segregate  the  only  one  upon  which  we 
desire  to  rivet  your  attention. 
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Some  authorities  assert  that  there  are  from  fifty  to 
one  hundred  pyramidal  structures  scattered  throughout 
the  length  and  breadth  of  Egypt,  but  as  Professors  Howard 
Vyse.  John  Taylor,  and  Piazzi  Smyth  state  in  their  different 
writings  that  there  are  but  thirty-eight,  and  a  number  of 
them  are  only  so  in  name,  we  append  the  list  (see  next 
page) ,  and  feel  confident  that  the  statement  will  prove  to  be 
a  correct  one.  After  a  study  of  over  thirty  years  on  this  mys- 
terious subject,  we  are  firmly  convinced  that  there  is  but 
one  perfect  pyramidal  structure  now  standing  on  the  face 
of  the  earth,  and  that  is  what  is  now  known  as  the  "Great 
Pyramid  Jeezeh";  the  other  37  are  mere  imitations,  not 
one  of  which  has  been  built  with  a  perfectly  square  base, 
nor  do  they  stand  facing  the  cardinal  points  of  the  compass; 
further,  no  one  of  the  last  37  pyramids  has  been  built  with 
any  two  of  their  sides  sloping  at  the  same  angle.  Neither 
has  any  one  of  them  been  constructed  entirely  of  stone, 
but  are  filled  in  with  both  brick  and  earth.  One  thing 
may  be  depended  upon,  however,  and  that  is,  that  the  last 
37  pyramids  were  all  built  for  one  and  the  same  purpose, 
viz. — to  be  the  final  resting  place  for  the  remains  of  the 
ruler  (be  they  King,  Queen,  Emperor  or  Empress)  that 
ruled  over  Egyptian  territory  at  or  about  the  dates  as 
mentioned  in  the  statement  in  table  on  next  page. 

We  shall  use  the  names  of  the  different  pjrramids 
in  this  work  as  chronicled  by  the  principal  writers  on  this 
subject,  but  at  the  same  time  hold  to  a  belief  within  that 
their  builders  may  have  called  them  by  any  other  name. 
You  will  notioe  in  the  preceding  table  that  the  first  nine 
pyramids  are  named  Jeezeh,  and  are  known  numerically; 
the  name  Jeezeh,  as  applied  here,  is  derived  from  the  village 
of  that  name  (Jeezeh  or  Geezeh),  located  in  the  vicinity  of 
Jeezeh  Hill  and  within  a  few  miles  of  the  location  of  the 
first  nine  of  the  Egyptian  pyramids.  The  same  reasoning 
may  be  indulged  in  for  those  pyramids  standing  neat 
Abooseir,   Saccara,   Dashoor  and   Biahmoo. 
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Pyramid  Number  2  is  located  about  600  feet  (in  a  S. 
W.  direction)  from  the  southwest  comer  of  the  Great 
Pyramid  and  Pyramid  Number  3  is  situated  about  2,300 
feet  away  from  the  Great  Pyramid,  in  the  same  direction. 
The  other  Jeezeh  pyramids  are  located  still  further  away. 

All  modem  Eg}'ptologists  assert  that  the  floor  condi- 
tion of  the  King's  Chamber  in  the  Great  Pyramid  precludes 
the  possibility  that  any  stone  sarcophagus  could  have  ever 
been  decently,  and  in  order,  established  there.  In  the 
second  and  third  Jeezeh  Pyramids,  on  the  contrary,  the 
subterranean  rooms  were  finished,  floors  and  all,  and  sar- 
cophagi were  introduced.  Their  architects,  moreover, 
attempted  to  adorn  those  chambers  with  a  large  amount 
of  complication,  but  it  was  only  useless  and  confusing 
without  any  very  sensible  object;  tmless  it  was  to  allow  a 
second  king  to  make  himself  a  btu*ial  chamber  in  the  Pyra- 
mid cellar  alrearly  occupied  by  a  predecessor,  and  then  it 
was  bad.  Gradually,  therefore,  as  the  researches  of  Col. 
Howard  Vyse  have  shown ,  on  the fotu*th,  fifth, sixth,  seventh, 
eighth  and  ninth  Jeezeh  Pyramids  (all  these  being,  more- 
over, very  small  ones)  the  native  Egyptians  exhibited  their 
utter  inability  to  imitate  in  any  particular  the  parts  of  the 
Great  Pyramid,  except  the  one  single,  partly  descending 
and  partly  horizontal  passage,  with  a  subterranean  chamber 
at  its  further  end.  This  chamber  they  furnished  with  a 
flat,  smooth  floor,  in  their  own  manner,  and  not  in  the 
Great  Pyramid  manner,  using  thereupon  for  burial  purposes; 
and  that  use  they  kept  to,  so  long  as  they  practiced  their 
petty  pyramid  building  at  all  (down  to,  perhaps,  1800 
B.  C.)  most  religiously. 

(Sec.  5.)  EARTHQUAKES  AND  CATACLYSMS.- 
As  the  disrupting  of  the  surface  of  the  earth  by  earthquakes 
and  other  causes  have  much  to  do  with  our  theory  regarding 
the  reason  for  placing  the  Great  Pyramid  Jeezeh  in  its 
present  location,  and  not  somewhere  else,  we  now  proceed 
to  discus?  that  subject.  Before  doing  so,  however,  it  might 
be  well  to  define,  or  outline,  our  entire  position.     We  have 
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mtimated  in  oiir  "preface"  that  we  believe  and  assert, 
that  it  was  built  by  a  race  of  people  that  preceded  our 
lace,  with  knowledge  superior  to  that  of  any  living  human 
bring  today;  but  we  have  not  intimated  the  purpose  for 
which  it  was  built,  nor  about  when  it  was  built.     The  last 
cataclysm  of  any  importance,  which  sank  the  continent 
that  connected  Central  and  a  portion  of  South  America 
with  the  land  that  once  occupied  the  surface  of  the  Atlantic 
Ocean  from  the  Equator  to  the  Arctic  Circle,  occurred  at 
least  50,000  years   ago  and  the   Great  Pyramid  Jeezeh 
was  built  at  least    5,731    years    previous    to    that    date 
for  the  purpose  of  an  ** Initiatory  Asylum"  of  the  '^Archi- 
iects,  Builders  and  Masons,'*  who,  in  their  day,  ruled  the 
world  in  every  particular  from  the  moral  to  the  political 
and  educational.   As  a  consequence  it  became  the  depository 
of  National  Weights  and  Measures.     To  lead  up  to  this 
"theory**  we  will  first  take  up  the  **location'*  of  the  Pyramid. 
It  is  situated  in  the  center,  and  at  the  same  time  at  the 
border,  of  the  sector-shaped  land  of  Lower  Egypt,  in  the 
geographical  center  of  the  whole  world,  and  about  9  miles 
south  of  west  of  Cairo,  the  present  capital  of  Egypt,  on  the 
west  bank  of  the  Nile  river,  in  29®  58'  51''  N.  lat.  and 
31®  10'  i"  E.  long.     Theory  for  placing  this  remarkable 
structiire  there  and  not  somewhere  else  is:     That  so  long 
as  the  earth  stands,  does  not  disintegrate,  or  fall  back  into 
the  sim  (which  it  will  do  sometime  in  the  next  10,000,000 
years)  it  will  stand  and  answer  every  physical  question 
that  mathematicians  can  ask  or  mathematics  can  solve, 
and  the  builders  of  this  phenomenal  structure  knew  it  when 
they  placed  it  there  and  why  ( ?)     Because  they  had  lived 
through  and  were  the  result  of  a  civilization  that  had  ex- 
tended back  for  thousands  of  years  and  had  reached  a  state 
of  enlightenment  and  civilization  such  as  we  are  coming  too, 
tad  may  possibly  reach,  in  the  next  25,000  years;  progres- 
ang  at  the  same  increased  ratio  that  we  have  exhibited 
n  the  past  fifty  years.     It  is  not  strange  that  the  principal 
(Titers  who  have  investigated  this  remarkable  stone  buildr 
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ing  should  have  condiulcd  thai  the  architects  and  builders 
were  deified,  placing  the  date  of  its  erection  wheii  they  did, 
in  2170  B.  C,  which  was  about  the  most  primitive  period 
that  "sacred  history*'  gives  us  any  account  of.  For  a  100,000 
years  to  have  elapsed  between  the  visit  of  Cain  to  the  land 
of  Nod,  and  Xoah  completing  the  Ark,  was  not  dreamed 
of  in  their  researches  and  we  have  lost  the  benefit  of  their 
most  valuable  scientific  investigations  from  their  dwarfed 
l>iblical  interpretation.     The  scientist  critic  will  smile  and 
query  as  to  what  became  of  all  this  enlightened  race  (?) 
and  where  are  the  relics  of  their  history?     The  answer  is: 
That  they  and  their  history  lie  buried  beneath  five  hundred 
feet  of  chalk  at  the  bottom  of  the  Atlantic  and  adjacent 
waters,  with  the  single  exception  of  the  Great  Pyramid  and 
its  monitor,  the  Sphinx,  that  stand  as  a  sermon  incorporated 
in  stone  to  tell  the  story. 

The  weakness  of  our  imagination  precludes  any  attempt 
on  our  part  to  paint  a  written  picture  of  the  intelligence 
of  this  ancient  race  of  peo])le,  which  (for  the  lack  of  a  more 
approi)riate  name)  we  will  call  them  the  * *A  tlanteans, ' '  That 
they  had  constructed  other  pyramids,  castles  and  domes 
and  spires,  together  with  the  building  of  great  cities, 
we  feel  confident  of.  That  they  not  only  knew  all  that  we 
now  know,  but  that  they  successfully  navigated  the  air, 
could  temper  copper  harder  than  steel,  knew  the  exact 
circumference  of  a  circle,  the  distance  to  all  the  fixed  planets, 
and  could  overcome  gravitation.  Further,  that  they  had 
solved  the  social  and  political  problems — they  were  all  of 
one  mind. 

They  knew  the  north  i)olc  and  the  south  pole  as  per- 
fectly as  we  know  the  equatorial  region.  With  such  know- 
ledge and  ability,  they  naturally  posted  themselves  upon 
all  the  geographical  changes  of  the  different  continents' and 
islands.  They  knew  all  it  was  possible  for  human  beings 
to  know  about  earthquakes,  cataclysms,  the  procession 
of  the  equinoxes,  etc.  With  such  knowledge,  they  must 
have  arrived  at  the  conclusion  that,  as  every  portion  of  the 
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above  water  had  some  day  been  beneath  the  waves, 
hat  possibly  every  portion  then  covered  by  water,  had 
tne  previous  time  been  dry  land,  the  very  wise  men  of 
:  days  came  together  and  debated  something  after 
nanner:  ** Although  we  are  now  on  dry  land,  and  we 
Dur  fore-fathers  have  been  for  over  25,000  years,  yet 
land  beneath  our  feet  will  again  become  the  sea  and 
sea  in  time  again  become  a  continent  although  thous- 

of  years  may  have  to  elapse  to  accomplish  it.  It  is 
evident  that  different  races  of  people  have  preceded 
•ace  but  they  have  left  nothing  behind  them  to  last 
enough  for  a  new  race  created  after  them  to  come  up 
see  and  know.  Let  ns  not  be  so  thoughtless."  They 
ler  argued:  ''The  principal  land  of  the  whole  earth 
surrounded  the  south  pole,  but  that  was  over  750,000 
J  ago,  when  it  sank — leaving  only  a  few  thousand  little 
ds  scattered  south  of  the  equator,  the  principal  cen- 
ts coming  to  the  surface  then,  are  those  we  are  now 
ring;  extending  as  they  do  from  a  few  degrees  south 
le  Equator  northerly  and  easterly,  reaching  through 
Jorth  temperate  and  frigid  zones,  and  surrounding  the 
b-pole.  The  central  or  pivotal  point  of  which,  is 
ed  (at  this  time)  near  the  Troync  of  Cancer,  in  29°  58' 
M.  Lat.  and  31°  10'  i"  E.  Lon.;  and  as  a  consequence 
J  center  of  all  the  land  of  the  Earth,  and  will  continue  to 
•r  the  next  600,000  years;  although  portions  of  it  will 
nue  to  rise  and  fall  at  intervals  of  from  13,000  to  26,000 
;,  the  central  portion  will  not  be  perceptibly  disturbed 
ly  earth  movement  for  over  600,000  years."  (About 
>oo  years  from  1907  A.  D.)  They  therefore  resolved  to 
jdiately  visit  that  spot,  and  erect  thereon  one  of  their 
itory  Asylums  and  General  Depositories  of  Weights 
Measures;  this  they  did,  and  it  stands  today,  and  is 
n  to  us  as  the  Great  Pyramid  Jeezch.'' 
SUBMERSIONS  AND  EMERSIONS  OF  THE 
TH  DURING  THE  CARBONIFEROUS  AGE  AND 
ER  PERIODS.— Referring  to  the  cause  of  t 
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ent  many  submersions  and  emersions  that  parts  of  the  earth 
(dry  land)  have  undergone,  geological  changes,  which  cause 
is  not  absolutely  certain,  it  has  been  supposed  by  some 
scientists,  that  the  precession  of  the  equinoxes  and  the 
motions  of  the  earth's  axis  (or  poles  of  the  earth)  caused  a 
part  of  the  waters  of  the  globe  to  change  places  periodically 
about  the  surface  of  the  earth  (or  once  in  about  each  13,000 
years).  Or  at  least  this  is  the  time  required  for  the  equi- 
noctial points  of  the  earth  to  move  half  way  aroimd  the 
ecliptic.  (See  cut  **Changes  of  the  Seasons.**)  The  latitude 
of  places  is  said  not  to  be  changed  or  affected  by  the  preces- 
sion of  the  equinoxes.  Prof.  Pepper  in  his  '*Playbook  of 
Metals,"  says  it  is  "stated  that  when  Caesar  invaded  Britain, 
more  than  1900  years  ago,  that  the  site  of  London  was  then 
in  latitude  40®  30',  whereas  now  it  is  in  latitude  51*^  28'." 
Mr.  Pepper  further -states  that  **  wines  were  formerly  made 
of  the  grapes  grown  in  the  open  fields  of  England,  and  that 
the  remains  of  elephants  are  foimd  in  abundance  in  Siberia." 
To  which  we  would  say  that  it  is  pretty  certain  that  the 
waters  of  the  earth  have  moved  about  the  globe,  caused  eith- 
er by  the  motion  of  the  earth's  axis  or  by  the  shortening 
and  crimping  of  the  earth's  diameter  from  time  to  time, 
or  by  both  of  these  causes ;  for  much  of  the  dry  land  of  the 
earth  has  been  submerged  periodically,  or  this  operation 
occurred  many  times  all  through  the  period  of  the  deposits 
of  the  carboniferous  age — and  it  is  very  probable  that  it 
has  taken  place  periodically  during  all  time  of  the  earth's 
existence,  and  it  might  have  happened  from  the  cause 
of  the  motion  of  the  earth's  axis  during  the  carboniferous 
age,  and  from  other  causes  since  that  time — or  from- the 
shortening  of  the  earth's  diameter  from  time  to  time  during 
all  ages — as  there  are  few  if  any  persons  who  can  study 
the  subject  of  Geology,  especially  the  carboniferous  period 
and  formation,  without  coming  strongly  to  the  conclusion 
that  much  of  the  dry  land  of  the  earth  has  been  submerged 
at  many  different  times  during  the  deposits  occurring  during 
said  carboniferous  age.     The  very  regularity  with  which 
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ttie  submergence  occurred  in  many  cases  through  that  age 
aad  the  coal  measures,  would  indicate  to  some  extent  that 
\  the  catise  was  invested  in  the  motion  of  the  earth's  axis 
during  that  period  of  time.  There  is  no  doubt  but  parts 
of  the  dry  lands  of  the  globe  have  been  submerged  from 
time  to  time  by  the  bending  and  partial  doubling  up  of 
the  earth's  crust  and  strata — but  we  must  confess  that  we 
see  no  chance  for  the  apparent  regularity  of  submersions 
and  emersions  to  occur  so  regularly  by  the  shortening  of  the 
earth's  diameter — as  there  is  or  appears  to  be  by  the  earth's 
axis  motion  process.  This  motion  of  the  earth's  axis  is 
such  tl^at  the  north  pole  at  this  time  appears  to  describe 
a  circle  about  the  northern  heavens,  which  has  a  diameter 
of  47°  across  it,  once  in  about  each  26,000  years,  which  is 
about  the  same  length  of  time  that  it  takes  the  equinoxes 
to  fall  back  360  degrees  by  precession.  These  axis  and 
precession  motions  may  have  affected  the  latitudes  of 
places  and  affected  the  submersions  of  dry  land  from  time 
to  time  during  the  carboniferous  and  coal  measure  age  and 
ceased  to  have  such  effects  since  that  period.  In  many 
coal  stratums  there  is  very  distinct  pause — partings 
occurring  every  eighteen  inches  or  two  feet,  or  seldom 
exceeding  thirty  inches  without  such  a  pause  parting 
with  more  or  less  imptirities  in  the  seams  between  the  layers 
of  coal,  which  (layers)  are  generally  from  fifteen  to  twenty 
or  twenty-four  inches  thick,  or  a  little  more  or  less,  and 
these  layers  lying  within  the  main  coal  bed  (or  beds) 
itself. 

It  has  been  estimated  that  it  requires  about  40,000 

years  to  grow  vegetation  enough  to  constitute  a  stratum 

of  coal  four  feet  thick,  but  it  appears  to  us  that  in  a  warm 

and  somewhat  moist  or  wet  climate  that  enough  vegetation 

(calamites)  may  grow  up  and  fall  down  each  year  to  com- 

'  pose  a  ton  of  coal  to  the  acre  in  a  coal  stratum  and  this 

1  vould  give  us  a  coal  bed  between  two  and  three  feet  thick 

kin  about  5,000  years,  but  if  the  vegetable  accumulations 

I  occurred  at  only  about  half  this  rate  we  would  have  so^ 
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a  bed  of  coal  in  about  10,000  years.     The  deposits  of 
(beds)  are  numerous  in  some  coal  fields  and  they  are  I 
down,  together  with  their  coverings,  tolerably  regular 
places,  and  appearing  as  though  they  had  been  produ 
or  affected  in  their  positions  by  some  tolerably  re 
motion  or  movements  of  the  earth. 

The  carboniferous  formation  is  from  nothing  to  a  fc 
feet  thick  in  places  and  from  this  ranging  from  himdre< 
of  feet  to  15,000  or  20,000  feet  thick  in  other  parts,  whic 
(20,000  feet)  is  possibly  about  one-third  of  the  solid  conten 
of  the  earth's  crust,  and  most  of  this  comprises  a  mova 
mixture  of  mud,  sand,  gravel,  limestone,  magnesia,  cla 
marls  and  some  primary  and  secondary  rocks  and  ani 
and  vegetable  matter.     There  is  in  this  thickness  in  so 
parts  about  eighty  stratums  of  coal  of  various  thicknesses 
each  of  which  must  have  been  covered  up  in  its  turn  througj 
the  process  of  the  submergence  of  the  earth  through  probali 
ly  some  of  the  causes  named  above.     There  are  some  reasoni 
to  suppose  that  the  earth  has  not  been  free  from  submei; 
sions,  or  some  other  somewhat  violent  disturbance,  lon| 
enough  for  vegetation  sufficiently  abundant  to  grow  t( 
form  or  compose  a  workable  stratum  of  coal  since  the  closi 
of  the  carboniferous  age.  ^ 

Much  of  the  silurian  strata  appears  to  have  been  d^ 
posited  under  water,  as  its  layers  are  found  tolerably  evq 
bedded  in  most  places  or  where  it  has  not  been  disturbed 
by  convulsions.  But  on  rising  and  approaching  the  carboy 
iferous  formation  we  come  in  contact  with  great  accumul^ 
tions  of  movable  matter  or  strata.  It  is  in  and  througj 
the  period  from  the  lower  silurian  to  the  top  of  the  carbonj 
ferous  or  coal  measures  that  much  of  this  heavy  sedimentarj 
matter  was  deposited,  and  it  appears  to  be  during  the  lattej 
part  of  this  same  time  that  the  earth's  crust  commence^ 
more  forcibly  to  bend  and  yield  to  the  heavy  deposits  q' 
this  matter  that  had  accumulated  on  and  about  differed 
parts  of  the  earth's  surface  or  in  its  seas  and  valleys.  Prol 
R,  Mansill  asserts :  "since  the  inauguration  of  the  coal  meas' 
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ires   and  carboniferous  formations  the  earth's  crust  has 

;rowii  greatly  thicker  and  denser  and  the  waters  have  ac- 

lunulated  about  the  valleys  and  the  tropics,  and  it  is  the 

rolatility  and  activity  of  these  waters  that  maintains  a  higher 

temperattire  about  the  tropics  than  there  is  about  the  poles 

ff  the  earth.     The  volatile  expansive  force  of  these  waters 

lorbs  currents  of  electricity  from  both  poles  of  the  earth 

id  from  the  sun  to  support  the  expansion  of  these  volatile 

raters  with,  which  waters  are  converted  into  vapors,  and 

again  chills  the  poles  of  the  earth,  and  also  increases 

le  elevation  of  temperature  about  the  tropics  while  it 

eases  it  about  the  poles.     The  increase  of  a  higher 

Lperature  about  the  tropics  and  a  decrease  of  tempei*a- 

e  about  the  poles  commenced  with  the  increased  thick- 

and  increased  density  of  the  earth's  crust;  and  this 

icess  will  continue  so  long  as  the  earth's  crust  continues  to 

m   thicker    and   denser.     Therefore   the    difference   of 

iperature  between  the  tropics  and  poles  is  a  local  or 

irthly  cause  and  not  (strictly)  a  solar  cause  at  all.     The 

lea  of  philosophers  attributing  so  much  potenc}^  to  the  sun 

►y  saying  that  that  body  radiates  heat  (so-called)  and 

lis  all  solar  space  by  spontaneous  emission,  and  can  raise 

temperature  about  the  earth's  equator  eo  high  (80  to  90 

igrees  of  temperature)  at  a  distance  of  91,840,000  miles, 

it  can  not  warm  the  earth's  poles,  which  are  only  about 

1,000  miles  from  its  tropics,  is  rather  degrading,  we  think, 

the  present  age  of  scientific  philosophy."     Or  we  may 

Id:  why  does  the  snow  not  melt  on  the  tops  of  the  high 

►untains,  even  in  the  tropics?     See  explanation  in  another 

of  this  work.     It  appears  to  us  that  the  inhabitants  of 

e  parts  of  this  globe  are  in  more  danger  from  a  sinking 

id  crimping  and  submergence  of  the  earth's  crust,  than 

m  a  burning  up  of  the  globe,  which  doubling  of  strata 

uld  still  be  apt  to  shorten  the  earth's  diameter  to  some 

ent  and  back  its  ocean  waters  over  valleys  and  low- 

ds,  as  it  apparently  has  done  from  time  to  time  since  the 

■bmmen cement   of  the  carboniferous   period,    and  t"Vve^e 
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(submerging)  periods  have  apparently  been  growing 
shorter  and  shorter  between  such  convulsions  since  the 
close  of  the  coal  measures  period. 

PERMANENCE  OF  CONTINENTAL  AREAS.- 
Prof.  Lyell,  in  his  "Manual  of  Geology'*  speaks  of  the 
permanence  of  continental  and  oceanic  areas  as  being 
somewhat  permanent,  or  that  the  present  configuration  of 
the  earth's  surface  has  been  pretty  well  maintained,  or 
the  present  lands,  mountains  and  oceans  have  gradually 
come  into  existence  moderately  and  naturally  through 
long  periods  of  time,  or  without  the  whole  mass  being  jum- 
bled and  mixed  up  together  so  that  they  could  not  be  classi- 
fied and  divided  into  sections  and  recognizable  divisions 
and  ages,  as  they  have  been  or  as  they  are  at  this  time. 
There  is  no  doubt  in  our  mind  but  the  quantity  of  oxygen 
in  the  atmosphere  surrounding  the  earth  has  always  been 
limited  during  the  time  of  the  construction  of  the  earth  up 
to  this  date,  and  those  elements,  as  previously  stated, 
having  the  strongest  ab30rbing  power  for  oxygen  would  take 
possession  of  it  and  unite  with  it  in  about  the  same  order 
as  their  uniting  and  absorbing  forces  take  place  with  that 
element  at  this  time — therefore,  through  the  carboniferous 
age,  carbon  appeared  to  have  the  greatest  absorbing  power 
for  oxygen,  hence  its  very  great  prominence  and  influence 
throughout  that  long  period  of  time.  There  is  no  doubt 
but  come  of  the  upper  silurian,  much  of  the  devonian  and 
carboniferous  limestone  formations,  excepting  those  under 
and  near  to  the  coal  measures,  were  contemporary  in  growth 
with  much  of  the  depocits  of  the  lower  coal  measures,  as 
the  juices  from  the  decaying  vegetation  of  the  early  coal 
epoch  supplied  the  beaches  with  rich  carbonaceous  juices 
that  generated  the  lower  orders  of  animal  types  and  life, 
and  these  juices  and  the  low  orders  of  this  sm^Jl  animal 
life,  or  such  as  that  which  we  find  in  and  from  the  upper 
Silurian  to  the  coal  measures,  or  such  as  the  coccosteus, 
pterichthys,  cephalaspis,  holophychious,  osteolepis,  and  a 
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:ew  Other  species  of  the  devonian  and  mountain  limestone 
formations." 

EARTHQUAKES.— The  regions  that  are  at  present 
comparatively  free  from  sensible  earthquakes  are:  Egypt, 
the  eastern  and  southern  portion  of  Africa,  northern  Europe 
and  Asia,   Australia,   Easter   Island,   eastern   portion   of 
South  America,  Greenland,  and  northern  portion  of  North 
America.     The  least  vibrations,  however,  and  the  lightest 
are  those  experienced  in  and  around  Cairo,  Egypt.     Earth- 
quakes are  recorded,  however,  as  having  occurred  in  Cairo, 
in  1301  A.  D.,  also  in  1856,  and  in  1874  A.  D.,  but  there  is 
no  record  extant  for  the  last  10,000  years  that   a  single 
stone  was  disturbed,  or  an  ounce  of  material  displaced  in 
or  arotind  the  Great  Pyramid  Jeezeh;  and  this  state  of 
tranquility,  we  predict,  will  continue  in  that  locality  for 
500,000  years  to  come. 

THE  EARTHQUAKE  ZONE  (so  considered)  around 
the  earth  is:  Central  America,  the  West  Indies,  the  Azores, 
Italy,  Syria,  Persia,  Afghanistan ,  Tibet,  Japan  and  Hawaiian 
Islands. 

As  the  theory  expreesed  by  Prof.  David,  of  Sydney, 
regarding  the  inside  formation  of  the  earth,  and  his  views 
on  the  cause  of  earthquakes,  or  some  of  them,  so  nearly 
coincide  with  our  own,  we  with  pleasure  copy  the  following 
article  from  the  San  Francisco  Daily  Chronicle  of  September 
28,  1906: 

"It  is  my  firm  belief  that  the  earth  is  composed  in  the 
manner  of  an  eggy  with  three  different  homogeneous  sub- 
stances.    The  outer,  or  the  crust  of  the  earth  corresponds 
to  the  shell  of  the  egg,  then  there  is  a  softer,  perhaps 
gelatinous  substance  which  corresponds  to  the  white  of  an 
egg,  and  in  the  center  of  the  earth  is  still  another  which  is 
like  the  yolk  of  an  egg.''     These  are  the  words  of  Professor 
T.  W.  Edgeworth  David,  of  Sydney  University,  Australia, 
one  of  the  world's  great  geologists,  who  is  at  the  St.  Francis. 
Professor   David  has  just  returned  from  attending  the 
N'ational  Congress  of  Geologists  at  Mexico  City.    He  Yia^ 
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traveled  arotrnd  the  world  and  read  papers  before  the  Royal 
Society  in  London.  While  there  he  came  in  contact  with 
Professor  Milne,  one  of  the  great  earthquake  experts, 
and  was  led  to  believe  the  new  theory  as  expounded  by 
Milne. 

SAYS  PROOF  IS  EASY.— "The  proof  is  easy  and 
simple  and  the  idea  is  a  complete  departure  from  former 
theories  of  the  earth's  interior,"  said  Professor  David, 
his  eyes  shining  with  excitement.  "It  has  come  to  Milne 
as  the  result  of  life  long  experiments  with  earthquakes  and 
motion  of  the  earth.  The  proof  is  adduced  from  the  lines 
of  the  seismograph  during  an  earthquake  shock  which 
results  in  the  destruction  of  buildings,  that  is,  one  of 
extraordinary  violence.  If  the  lines  of  the  seismograph 
during  such  a  shock  are  examined  it  will  be  foimd  that  they 
are  divided  into  three  sets  of  curves.  The  shock  be^ns 
with  very  slight  vibrations,  suddenly  these  are  increased 
to  about  twice  the  length  without  any  gradual  transition. 
After  these  have  continued  there  comes  another  equally 
sharp  increase  in  which  the  lines  become  about  twice  the 
length  of  those  preceding.  It  is  dtuing  the  last  period 
of  the  shock  that  buildings  are  wrecked.  It  is  from  the 
study  of  these  lines  that  Milne  has  arrived  at  the  theory 
which  has  astoimded  the  scientific  world." 

MILNE  FATHER  OF  THEORY.— "Milne  was  the 
first  man  who  saw  the  value  of  studying  earthquakes, 
and  brought  scientific  treatment  to  the  subject.  He  notic- 
ed at  once  this  similarity  in  all  impressions  of  the  siesmo- 
graph,  and  thought  there  must  be  some  reason  for  the 
three  sets  of  vibrations.  Then  he  investigated.  He  found 
that  the  slight  vibrations  continue  about  lo  degrees  from 
the  center  of  the  shock.  Then  the  next  set  begins  and 
continues  about  120  degrees  from  the  center  of  shock, 
then  the  third  set  start  and  are  heaviest  at  that  point  direct- 
ly opposite  the  center  of  shock. 

"If  the  earth  is  represented  by  a  circle  drawn  on  a 
>aper,  and  a  point  is  marked  as  tlae  ceiv\,et  ol  ^laock,  then 
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if  ten  degrees  are  marked  off  along  the  circumference,  it 
wSl  be  found  that  the  distance  from  this  arc  to  its  chord 
IS  about  thirty  miles.  In  other  words  the  crust  is  thirty 
miles  thick.  Then  as  soon  as  the  vibrations  get  through 
the  crust,  they  strike  the  white  of  the  egg,  and  the  first 
quick  jump  comes.  It  is  found  that  the  substance  under 
the  crust  of  the  earth  takes  up  about  four-tenths  of  the  dia- 
meter on  each  side,  and  the  inside  substance  corresponds  to 
the  yolk  of  the  egg.  It  is  supposed  that  the  substance 
immediately  under  the  crust  of  the  earth  is  softer  than  the 
crust,  and  that  when  the  vibrations  reach  it,  the  crust 
rises  and  falls  on  it  in  much  the  same  manner  of  a  ship  on 
the  water.  This  accounts  for  the  waves  in  the  ground 
familiar  when  earthquake  shocks  are  in  progress.  It  seems 
to  me  beyond  a  doubt  that  the  theory  is  a  true  one  and  will 
have  a  great  effect  on  science,  as  it  will  revolutionize  the 
theory  of  wave  motion.  The  whole  lecture,  in  which  Milne 
expressed  this  great  theory,  took  only  about  six  minutes.** 
We  do  not  know  Prof.  Milne *s  theory  beyond  that  as 
expressed  above,  so  what  we  may  add  are  our  own  crude 
ideas.  Our  ideas  coincide  with  the  Professor  regarding  the 
three  different  conditions  inside  of  the  crust  of  the  earth, 
but  he  does  not  go  far  enough.  We  would  compare  the 
earth  in  shape  to  that  of  an  average  apple,  being  shortest 
the  long  way.  With  the  earth,  we  believe  the  polar  dia- 
meter to  be  at  least  20  miles  shorter  that  the  equatorial 
diameter,  and  that  this  condition  is  caused  by  the  fluid 
condition  of  the  third,  or  yolk  compartment,  inside  this 
flattened,  egg  shaped  earth  of  ours.  If  the  earth  was 
solid  to  its  center,  no  velocity  given  its  perimeter  would 
flatten  it  at  the  poles,  and  increase  its  equatorial  diameter, 
as  is  the  case  with  the  earth  today.  Conceding  this  point, 
then  of  what  does  this  inner  fluid  consist?  We  believe 
it  consists  of  all  thie  heavier  metals — not  only  of  those 
with  which  we  are  familiar  but  metals  with  such  excessive 
specific  gravity  that  they  have  never  been  thrown  to  the 
surface  of  the-  earth.     We  firmly  believe  that  t\vejt^  v> 
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enough  gold  in  a  molten  state,  in  the  center  of  the  earth 
that  would  make  a  globe  the  size  of  our  satellite,  the 
moon.  A  feather  of  proof  to  substantiate  this  theory  is: 
that  gold  is  found  in  greatest  quantities  at  the  extreme 
ends  of  continents;  we  believe  it  was  thrown  there  in  a 
molten  state,  during  a  cataclysm  or  sudden  changing  of 
the  poles  of  the  earth.  Finding  gold  in  large  quantities 
elsewhere,  is  proof  to  us  that  the  ends  of  continents  have 
been  in  different  positions,  in  past  disturbances  of  this 
same  character.  In  futiire  polar  changes,  continents  may 
be  expected  to  change  accordingly. 

Between  8,000  and  10,000  earthquakes  have  beem 
chronicled  by  different  publishers  since  the  year  1606  A.  D.^ 
as  follows:  "The  Earthquake  Catalogue*'  of  the  Britisli 
Association,  contains  between  6,000  and  7,000  earthquakes 
that  occurred  from  the  year  1606  down  to  1842  A.  D.;  the 
"Catalogue  of  Earthquakes'*  compiled  by  Perry,  and  pub- 
lished by  the  "Belgian  Royal  Acadeiny"  bring  the  list  from. 
1842  down  to  1872;  and  from  1872  down  to  June  30,  1905, 
may  be  foimd  in  the  different  editions  of  the  Statistician 
and  Economist,  published  between  the  year  1876  and  1905. 

We  believe  that  a  surprise  is  in  store  for  even  the  most 
careful  student  of  seismology,  in  the  following  carefully 
prepared  list  of  all  important  earthquakes  that  have 
occurred  since  the  Christian  Era  to  date. 

(Sec.  6.)     EARTHQUAKES.  — The    foUowing    is  a 
list  of  some  of  the  principal  earthquakes  and  volcanic 
eruptions  that  have  occiured  since  the  Christian  era,  with 
the  loss  of  life,  no  account  being  taken  of  the  property 
destroyed,  which  is  variously  estimated  at  from  $100,000  to 
$10,000,000  for  every  100  lives  lost.     Records  exist  of  many 
convulsions  of  nature  having  occiured  in  the  past,  where 
millions  of  dollars  worth  of  property  have  been  destroyed 
and  not  a  life  sacrificed,  viz.,  at  New  Madrid,  Mo.,  on  Decem- 
ber 16,  i8ii,  and  continued  with  more  or  less  vibration  for 
54  days ;  portions  of  the  country  sunk,  islands  were  formed 
in  the  Mississippi,  and  $20,000,000  would  not  cover  the 
loss. 
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TEAR.  PLACB.  PERSONS    KILLED. 

17 — (A.   D.)     EphestLs  and  other  cities  over- 
turned    Thousands 

63 — Pompeii Hundreds 

79 — (Aug.   24)     Total  destruction  of  Pompeii, 
Herculaneum   and   Stabiae   (eruption   of 

Vesuvius)    280,000 

105 — Four  cities  in  Asia,  2  in  Greece,  and  2  in 

Galatia  overturned Many  thousands 

115 — Antioch  destroyed 

126 — Nicomedia,  Caesarea,  and  Nicea,  dest'd.  .Thousands 
157 — In  Asia,  Pontus,  and  Macedonia  150  cities 

and  towns  injured 

358 — Nicomedia  again  destroyed 

543 — Universal;  felt  over  the  whole  earth 

557 — Constantinople,    Turkey,    over 15,000 

560 — In  South  Africa,  many  cities  injured 

742 — In  Syria,  Palestine  and  Asia,  over  500  towns 

destroyed  (estimated)   loss  of  life 400,000 

801 — Heavy  loss  of  life  in  Fran.,  Ger.  and  Italy  

936 — Constantinople  again  overturned,  all  Greece 

shaken 

1089 — Severe  throughout  England 

II 14 — Severe  at  Antioch,  many  towns  destroyed   

1137 — Cantania,  Sicily 15 ,000 

1158 — In  Syria,  etc 20,000 

1268 — Cilicia,  Asia  Minor 60,000 

1274 — Felt  over  England,  Glastonbury  destroyed 

1318 — (Nov.  14)     In  Eng.,  greatest  known  to  date   

1456 — (Dec.  5.)     At  Naples 40,000 

1509 — (Sept.  14)     At  Constantinople Thousands 

1531 — (Feb.  26)     At  Lisbon,  1500  houses  buried, 

nearby  towns  engulfed,  loss  of  life 30,000 

1580 — (April  6.)     In  London;  part  of  St.  Paul's 

and  Temple  churches  fell 

1596 — (July  a)     In   Japan;   several   cities   made 

ruins,  loss  of  life  over 10,000 
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626 — In  Naples;  30  towns  mined,  loss  of  life  over  70,000 

638 — (March  27)     Awful  at  Calabria 

647 — (May  13)     Santiago,  Chile 4,000 

667 — (April  6)     Ragusa  ruined 5,000 

667 — Also  at  Schamaki,  lasted  3  mos 80,000 

672 — (April  14)     At  Riinini  over 15,000 

690 — (Oct.  17)     Severely  felt  in  Dublin 

692 — Total  destruction  of  Port  Royal,  Jamaica, 

(June  7)  houses  engulfed  40  fathoms  deep  3,000 
693 — (Sept.)     In  Sicily,  54  cities  and  300  villages 
overturned;  in  Cantaria,  of  18,000  inhabi- 
tants, not  a  trace  could  be  found;  loss.  .  100,000 

703 — (Feb.   2)     Aquila,  Italy 5,000 

703 — Jeddo,  Japan  iniined-  • 200,000 

706 — (Nov.  3)     In  the  Abruzzi. 15,000 

716 — (May  and  June)     At  Algiers 20,000 

726 — (Sept.   i)     Palermo,  Sicily,  Italy. 6,000 

731 — (Nov.  30)     Pekin,  China 95,000 

732 — (Nov.  29)     In  Naples,  Italy. 1,940 

746 — (Oct.  28)     Lima  and  Callao,  Peru. .......  18,000 

751 — (Nov.  21)     Port-au-Prince,  St.  Domingo  Thousands 
7  5  2 — (July  29)     Adrianople,  European  Turkey  Thousands 

754 — (Sept.)     At  Grand  Cairo 40,000 

755 — (April)     Quito,    Ecuador,    destroyed,   over  30,000 
755 — (Juiie  7)     Kaschan,    N.    Persia,   destroyed  40,000 
755 — (Nov.  i)     Great    earthquake    at    Lisbon, 
Portugal,  (50,000)  extending  over  5,000 
miles,  from  the  Madeira  Islands  to  Scot- 
land.    Total  loss  of  life  over 70,000 

1759 — (Oct.  30)     In  Syria;  Baalbec  destroyed.  .  20,000 

1767 — (August)     At  Martinico,  W.  I.  . 1,600 

1773 — (June  7)     In  Guatemala,  great  loss; 

Santiago,  Chile  swallowed  up  over     50,000 

1778 — (July  3)   At  Smyrna,  Asia,  very  destructive   

1780 — At  Tauris  (15,000  houses  destroyed)  engulfs  45,000 
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[783 — (Feb.  s)    Messina  and  many  towns  in  Italy 

and  Sicily  destroyed;  life  loss Thousands 

^OTE. — ^The  earth  was  not  perfectly  quiet  from 
earthquake  tremors,  in  Calabria,  S.  E.   Italy, 
from  1783 — 1787,  a  period  of  four  years,  during 
which  period  thousands  of  lives  were  sacrificed, 
and  millions  of  dollars  of  property  destroyed. 

1784 — (July  23)     Erzengan,  Armenia S,ooo 

1788 — (Oct.  12)     At  St.  Lucia,  W.  I. 900 

1789 — (Sept.  30)     At  Borgo  di  San  Sepolcro. .  .  .       1,000 
1794 — (June)     In  Naples;  and  Torre  del  Greco, 

Italy,  overwhelmed,  over .  • xo,ooo 

1797 — (Feb.  4)     Quito,  Ecuador ;  Cuzco,  Peru,  and 

Panama  almost  totally  destroyed 41,000 

1800 — (Sept.  26)     At  Constantinople,  Turkey,  de- 
stroyed the   Royal   Palace Hundreds 

1805 — (J^y  26)     At  Frosolone,  Naples-  • 6,000 

1810 — (August  11)     At  the  Azores;  a  town  of  St. 
Michael's  sunk,  and  a  lake  of  boiling  water 

appeared  in'  its  place 

i8ii — (Dec.  16)     San  Juan  Capristrano,  Cal.   ...  50 

i8i2 — (March  26)     Caracas,  Venezuela 12,000 

1819 — (Jnne  16)     District  of  Kutch,  India,  sunk       2,000 

1819 — ^Throughout  Italy,  thousands  perish 

1822 — (Aug.  10  and  13  and  Sept.  5)  Aleppo,  Syria  22,000 
1822 — (Nov.  19)  Coast  of  Chile  permanently  raised 

from  I  to  1 2  miles  wide 

1828 — (Feb.  2)     Island  of  Ischia,  severe 28 

1829 — (Mar.  21)  Murcia  and  other  towns  in  Spain  6,000 
1830 — (May  26-27)  Canton,  China,  and  vicinity  6,000 
1835 — (Feb.  20)  Concepcion,  Chile,  destroyed,  over     20,000 

1835 — (April  29)     Cosenza,  Calabria;  etc 1,000 

1835 — (Oct.  12)     Castiglione,  Calabria. 100 

1839 — (Jan.  11)     Port  Royal,  Martinique. 700 

1840 — (Feb.  14)    At  Temate,  total  destruction  Tliio-osati^dL^ 
1840 — (July  27)    Mt,  Ararat,  Armenia over  %oo 
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1842 — (May  7)     At  Cape  Haytien,  St.  Domingo 

1851 — (Feb.  28  and  March  7)  At  Rhodes  and  Macri 

1 85 1 — (April  2)     Valparaiso,  Chile,  400  hotises.  . 

1851 — (Aug.  14)  Melfi,  Italy 

1853 — (Aug.  18)  Thebes,  Greece,  nearly  destroyed 

1854 — (April  16)     St.  Salvador,  S.  Am.,  destroyed 

1854 — (Dec.  23)     Anasaca,  Japan,  and  Samoda, 
Niphon,  destroyed 

1855 — (Feb.  28)  Broussa,  Turkey,  destroyed 

1855 — (Nov.  11)     Jeddo,  Japan,  nearly  destroyed 

1856 — (Mar.  2)     Volcanic  eruption  on  Great  San- 
ger Island 

1856 — (Oct.  12)     In  the  Mediterranean ;  at  Candia 
and  Rhodes,  etc 

1857 — (Dec.  16)     In  Calabria,*  Montemurro,  and 

other  towns  of  Naples 

(*From  the  year  1783  to  1857,  a  period  of 
75  years,  the  Kingdom  of  Naples  lost  over 
111,000    inhabitants    by    earthquakes.) 

1858 — (Feb.  21)     Corinth  nearly  destroyed 

1859 — (Mar.  22)     At  Quito,  Ecuador 

1859 — (June  2  and  July  17)     At  Ezeroum,  Asia 
Minor,  thousands  perish 

i860 — (Mar.  20)     At  Mendoza,  Argentine 

1861 — Mendoza,   South  America 

1862 — (Dec.  19)     Guatemala;  150  buildings  and 
14  churches ;  some  lives 

1863 — (April  22)     Rhodes;  13  villages 

1863 — (July  2  and  3)     Manila,  P.  I 

1865 — (July  18)     At    Macchia,    Bendinella,    and 
Sicily ;  200  houses  and  life  loss 

1867 — (Feb.  4)     Argostoli,  Cephalonia 

1867 — (March  8  and  9)     At  Mitylene 

1867 — (June  10)     Djocja,  Java,;  town  destroyed 
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1868 — (Aug.  13-15)  Areqtiipft,  Iquique,  Tacna,  and 
Chencha,  and  many  towns  of  Peru  and 
Ecuador  destroyed;  loss  $300,000,000  and 

30,000  rendered  homeless;  life  loss 25,000* 

(Dec.  28)     Santa    Maiira,    Ionian    Islands            17 
(Oct.  9-15)     In  Calabria,  several  towns  de- 
stroyed  

(March  26-27)  Inyo  Cotinty,  C^L,  1,000 
shocks  in  3  days  and  7,000  to  April  4th, 
life  loss 

1872 — (Dec.  14-15)     At  Lehree,  India 

1873 — (Mar.  19)     San  Salvador,  Cen.  America.  . 

1^73— (June  29)     At  Feletto,  Northern  Italy,  etc. 

1874 — (July  22)     At  Azagra,  Spain,  land  slip.  .  .  . 

1874 — Antigua,  etc.,  Guatemala;  great  Ufe  loss.  .  .  . 

1875 — (May  3-5)     Kara  Hissar,  etc.,  Asia  Minor 
great  destruction  of  life 

^^75 — (May  12)     At  Smyrna,  Asia  Minor,  over 

1875 — (May  16-18)     At  San  Jose  de  Cucuta,  etc., 
Colombia,  South  America 

1877 — (May  9-10)     Callao,  Peru,  and  other  towns 
destroyed  by  tidal  wave,  life  loss  slight .  . 

1878 — (April  14)  Cua, Venezuela,  nearly  destroyed 

1879 — (Jime  17)     Cantania,  Sicily,  5  villages  de- 
stroyed; loss  of  life  slight 

1880 — (July  4-24)     Several  killed  in  Switzerland, 
and  Manila,  P.   I.;  cathedral  destroyed 

1880 — (Sept.  13)     At  Valparaiso  and  lUapel,  Chile 

1880 — (Nov.  9)     At  Agram,  Croatia,  many  lives .  . 

1881 — (Jan.   27  and  Mar.   3)     Much  damage  in 

Switzerland 

1881 — (Mar.  4  and  15)     Severe  in  S.  Italy;  at  Cas- 

amicciola,  Isle  of  Ischia 114 

i88i — (April  3)     Chios  (now  Scio)  Greek  Archipel- 
ago, and  several  other  towns 4,ooo» 

1882 — (Mar.  13)  In  Costa  Rica,  thousands  of  lives 

lost;  very  destructive 
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1882 — (Sept.  7-10)  Panama  R.  R.  partly  de- 
stroyed  

1883 — (J^ne  14)  During  a  severe  shock  of  earth- 
quake, a  mountain  rose  up  to  an  elevation 
of  6,000  feet,  near  Chemowitz,  Austria 

1883 — (Jtine  15)  On  Ometepe  Island,  Nicaragua, 
volcanic  outbreak;  over 

1883 — (J^y  28)  At  Casamicciola,  Ischia;  1990 
known  victims  and  estimated  unknown 
loss  of  life  2,000  more;  total 3, 

1883 — (Aug.  27)  Beginningatmidnight,  Aug.  26, 
on  the  Ibland  of  Krakatoa,  but  simtdtane- 
ously  extending  to  every  island  and  por- 
tion of  the  sea  for  over  100  miles  in  either 
direction,  30  square  miles  of  the  island 
sank  in  less  than  three  hotu*s ;  tidal  waves 
reached  as  far  as  the  Cape  of  Good  Hope ; 
lowest  estimate  loss  of  life 50, 

1883 — (Oct.  8)  Eruption  of  Mt.  Augustine  on  the 
Island  of  Chemaboura,  Alaska;  one  half 
of  the  island  and  mountain  sunk  and  in  the 
vicinity  a  new  island  rose 

1883 — (Oct.  16)  Anatolia,  coast  of  Asia  Minor, 
Ischesne,  and  30  small  towns  devastated; 
30,000  destitute i 

1884 — (May  19)  Asiatic  shore  of  Sea  of  Marmora, 
and  Island  of  Kishm 

1884 — (Dec.  25)     In    Andelusia,    Malaga...:... 

1885 — (Jan.  14)  Beginning  Dec.  26,  1884,  in  Al- 
hama,  Grenada,  South  Spain,  including  14 
other  towns,  with  loss  of  20,000  houses, 
value  $100,000,000;  life  loss  alone  was.  .       3 

1885 — (Feb.  28)     In  province  of  Grenada 

1885 — (April  20)     In  Java. 

1885 — (May  13-31)   At  Strinagur,  Cashmere,  7,000 

dwellings  and  life  loss ■  . .  .  .       3 
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, — (Jtme  15—30)     At  Sopar,  India 700 

; — (Jtdy  31)     In  Asia  Minor 550 

5 — (Aug.  2)     In  Vemoeand  Tashkend,    Cen- 
tral Asia 54 

5 — (Dec.  3-5)     In  villages  of  Algeria  ...  30 

»6 — ^Aug.  27)     In  Greece  and  Ionian  Islands; 

Prygos  destroyed :  life  loss i  .300 

J6 — (Aug.  31)  Atlantic  States,  chiefly  at 
Charleston,  S.  C,  three-fourths  of  that 

cit\'  destroyed;  17  shocks,  life  loss 96 

87 — (Jan.  15)     Long  continued  earthquake  at 

Tokio,  Japan 

87 — (Feb.  23)  Severe  shocks,  extending  from 
Milan,  Italy,  to  Marseilles,  France;  there 
were  12  deaths  on  French  territorv'  and 

2,000  in  Italv 2.012 

?7 — (April  7-^)  Mendez  Nunez  and  San  Fran- 
cisco, Cavite,  P.  I.,  terribly  shaken;  life 

loss 170 

^7 — (May  5)     In  Hawaii 167 

^7 — (June  10)     Town  in   Turkistan   destroyed  125 

57 — (Announced   June    13)     At    Avemoe    and 

Almatenskv,  Turkistan.  nearlv  destroyed  140 

^7 — (Dec.  4)  Destruction  of  Bisignano  and 
Cosenza,  in  Calabria,  S.  E.  Italy;  ver\' 

destructive        25 

^8 — (March)     At  Yunan,  China 4,000 

^8 — (July  15-18)  Destruction  of  the  peak  Sho- 
Bandai-San,  in  Japan.  This  mountain  had 
an  altitude  of  6,000  feet  and  3  miles 
through  its  base ;  but  in  less  than  10  minu- 
tes over  half  of  its  cubic  contents  were 
scattered  over  an  area  of  27  square  miles  400 

89 — (Jan.  11)     Earthquake  felt  throughout  the 

Stete  of  New  York 

^89— (April  13 — 14)     On  Ishima  Island,  Japan         i*j^ 
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1889 — (Sept.  8)     Earthquake  at  Florence,  Wis., 

damage  $15 ,000 

1890 — (Dec.  12)     Village  of  Joana,  Java 12 

1891 — (Jan.  15)     At    Gouraya    and    Villeboturg, 

Algeria,   villages   nearly   destroyed 40 

1891 — (Same  day)     In  Chihuahua,  Mexico 15 

1891 — (Aug.  18)  Earthquake  and  cyclone  de- 
vastate the  Island  of  Martinique ;  life  loss         340 

1891 — (Sept.  8-13)     In  San  Salvador  very  violent  40 

1 89 1 — (Sept.  26)     Shocks  severe  throughout  the 

states  of  Mo.,  111.,  Ky.,  Tenn.,  Ind.  and  la 

1891 — (Oct.  28)  Very  destructive  earthquake  on 
the  Niphon  Islands,  Japan;  1,477  shocks 
followed  within  3  days ;  166442  houses  and 
bridges  were  destroyed ;  property  loss  over 
$10,000,000;  life  loss 7,524 

1 89 1 — (Dec.  18)     Violent    earthquake    in    Sicily  

1892 — (Jan.  22) — Severe  earthquake  shocks  in 
Rome,  houses  wrecked  and  lives  lost  in 
the  Italian  provinces 

1892 — (Jan.  27)  Severe  shocks  experienced  in 
New  South  Wales,  Victoria,  and  Tasma- 
nia ;  some  loss  of  life 

1892 — (Feb.  17)     Vesuvius  (Vol.)  again  in  activity 

fears  of  a  new  crater ' 

1 89 2 — (July  30)     Every  building  destroyed  in  San 

Cristobal,  Mexico 

1893 — (Jan.  13)  Earthquake  at  sea  causes  a 
tidal  wave  that  floods  Paumoto  group  of 
islands  near  Tahiti ;  loss  of  life  over i  ,000 

1893 — (Jan.  31)  Zante,  Greece,  suffered  greatly 
by  earthquakes,  from  the  close  of  January 
to  April  21 ;  while  less  than  100  lives  (Are 
quoted  as)  lost,  thousands  were  rendered 
homeless,  and  over  $3,000,000  is  reported 
as  the  property  loss ^ 
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1893 — (Feb.  13)     At  Quetta,  Afghanistan,  many 

injured;   killed 2 

1893 — (April  8)     Two  villages  destroyed  in  Servia 
3,000  houses  wrecked  at  Milattia,  Asia 

Minor;   the   killed 130 

189-3 — (April  18)  Earthquake  and  tidal  wave  at 
Zante,  Greece;  the  grotind  opened  2  feet 

I  wide  and  sank  i  foot;  every  house  ruined, 

200  persons  injured;  killed 30 

1893 — (May  5)  Mt.  iEtna  active,  repeated  shocks 
throughout  Italy,  extending  to  the  Isle  of 
Man 

■■    ^^93 — (May  22)     Shocks,  with  ground  opening  at 

Thebes,  Greece ....    

'  ^^93 — (May  28)  Shocks  cause  the  jail  to  collapse 
and  prisoners  are  crushed  at  Guayaquil, 
Ecuador  - 

'  ^^93 — (Aug.  11)  Destructive  shocks  with  loss  of 
life  at  Mattinata,  Italy;  Vol.  Stromboli  in 

eruption ;   over i  ,000 

'^93 — (Nov.  17)  Terrible  earthquake  at  Kuchan , 
Persia;  50,000  animals  perij;h,  human  life 

loss  over  •  • 1 2,000 

1893 — (Nov.   19)     At  Samark  and  Asiatic  Ru.sjia, 

severe ;  life  loss  over i  ,000 

'    ^^93 — (Nov.  27)     At  Montreal,  Canada;  great  loss 

to  property 

.  1894— (Mar.  17)  Earthquakes  on  Isthmus  of  Te- 
huan tepee,  Mexico;  very  severe,  and  ex- 
tend to  Europe  and  Asia ;  again  on  April 

6  doing  much  damage 

1894— (April  20)     Earthquakes  in  Greece  destroy 

1 1  towns ;  the  life  loss  over 300 

^^94-~(April  28)     Earthquake  destroys  6  cities  in 
Venezuela,  one-half  the  population  killed, 

.  I  over i,oo^ 
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July  10-15)  Shocks  at  Constantinople, 
Turkey,  and  vicinity  cause  a  property  loss 
of  $29,000,000;  life  loss  over 1,000 

July  27)  Earthquakes  destroy  many  houses 
in  Servia  and  Bulgaria  and  a  considerable 
number  of  lives 

Aug.  8)     Severe  throughout  Sicily,  killed  10 

Oct.  16)  Volcanic  eruptions  on  Ambrym 
Island,  New  Hebrides;  life  loss 60 

Oct.  21)  Eruption  of  Mt.  Galoongong, 
Java,  causes  the  destruction  of  many 
villages .   

Oct.  22)  At  Sakata,  Japan,  3,000  houses 
destroyed;  life  loss     360 

Oct.  27)  Earthquakes  throughout  the  Ar- 
gentine Republic.  City  of  San  Juan  al- 
most totally  destroyed;  20,000  persons 
rendered  homeless ;  life  loss 2 ,000 

Nov.  7)  Eruption  of  volcano  followed  by 
63  shocks  covers  the  Island  of  Epi,  New 
Hebrides,  with  ashes 

Nov.  13)  Ambrym,  New  Hebrides,  nearly 
destroyed;  life  loss 50 

Nov.  16)     At  Messina,  Italy;  killed 200 

Nov.  22)  In  the  City  of  Mexico  much 
property,  and  a  life  loss  of 15 

Dec.  5)  Continuous  shocks  since  Nov.  27 
throughout  Ecuador;  many  people  killed 
and  injured 

Dec.  29-31)  Throughout  Italy  much  prop- 
erty destroyed 

Jan.  17)  Earthquakes  at  Kushan,  Persia, 
127  shocks,  city  completely  levelled, 
thousands  killed;  over 10,000 

Feb.  5)  Earthquake  at  Molde  and  Bergen 
Norway ;  life  loss 11 
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1895 — (Feb.  22)    Destruction  of  Eoutchat,  Persia, 

life  loss  exceeded. 10,000 

1895 — (April  3)"    At  Tuscany,  Italy;  killed 27 

1895 — (April  30)     Volcano  Colinia,  in  State  of  Co- 

lima,  Mexico,  becomes  active 

1895 — (May  18)     Severe  shock  in  vicinity  of  Flor- 
ence, Italy ;  great  destruction 
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Aug.  i)     At  Elrasnovodsk,  Russia 

Sept.  8)  Earthquakes  and  volcanic  erup- 
tions in  vicinity  of  Metapan,  Honduras; 
property  loss  $600,000;  life  loss 

Sept.  18)  Lava  flow  from  Mt.  Vesuvius, 
Italy,  blocks  the  roads 

Nov.  i)  Violent  shock  damages  much 
property  in  Rome,  Italy 

Dec.  3)     Volcano  Vesuvius  in  Italy,  active 

Dec.  26)  Earthquakes  in  Samoa  begin- 
ning on  the  25th,  at  Tutuil^ ,  for  24  hours 
the  shocks  were  incessant;  at  Fagolia  Bay 
a  submarine  geyser  was  produced ;  no  loss 
of  Hfe.... 

Dec.  29)  Many  houses  wrecked  at  Cic- 
ciano,  Italy,  several  persons  killed 

Jan.  2)  Earthquakes  in  Khalkhal  Dis- 
trict, Persia;  life  loss  over 

Jan.  3)  Volcano  Kilauea,  H.  I.,  active;  a 
burning  lake  over  200  feet  square  and  250 
feet  deep  formed  in  6  hours 

Feb .  12)  Shock  of  great  severity  at  Colon , 
Colombia 

Mar.  2)  Violent  shock  at  Colima,  Mexico; 
very  destructive 

April  20)  Eruption  of  the  Volcano  Mauna 
Loa,  Hawaii;  the  glow  is  seen  180  miles 
away 
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1896 — (Jiiii«  15)  Barthqitake  and  tidal  wave  on 
the  Island  of  Yeddo,  Japan;  9,616  hotises 
destro3red,  resultant  wave  felt  in  Hawaii; 
1,344  persons  wounded;  Ufe  k>ss. .  37»i5o 

1896 — (July  11)     Volcanic  eruption  of  Kilauea, 

Hawaii,  after  one  and  one-half  years  quiet   

1896— (July  13)     Shock  felt  at  Whitby,  Ontario, 

lasting  ao  seconds 

1896 — (July  26)  Earthquake,  causing  tidal  wave, 
devastates  coast  of  Kiangsu  province, 
China ;  property  loss  millions,  life  loss  over       4 ,000 

1896 — (Aug.  26)     Earthquake  in  Northern  Japan,' 

wrecks  6,500  houses;  life  loss 3»5oo 

Recurring  in  the  same  section  (on  Aug.  31) 

1 ,000  houses  overturned  and  a  life  U^s  of  1 20 

1896 — (Sept.  13)  Severe  shocks  felt  at  Hilo,  Ha- 
waii, the  earth  opened  from  the  sea  in- 
ward for  half  a  mile 

1896 — (Oct.  4)     Earthquakes  in  Iceland,  ruin  150 

farms ;  large  numbers  of  live  stock  killed   

1897 — (Jan.  11)     Earthquake  on  Kishm  Island, 

largest  in  the  Persian  Gtdf ;  life  loss 2,500 

1897 — (Feb.  14)  Destructive  earthquake  at  Girau, 
Formosa,  and  throughout  the  island; 
injured  120;  killed 56 

1897 — (Mar.  23)  Severe  shock  at  Montreal,  Quebec    

1897 — (April  23)  Severe  shocks  lasting  a  week, 
in  the  Leeward  Islands ;  at  Monserrat  the 
killed  exceeded 700 

1897 — (May  11)  In  S.  Australia  90  shocks  in  3 
days;  much  damage  done  at  San  Gabriel, 
Jalisco,  Mexico 

1897 — (Jtme  4)  Eruption  of  Vesuvius,  lava  flow 
one  and  one-eighth  miles  wide,  greatest 
since  1872 
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1897 — (Jtme  It)  Biurtiuitiakeii^  Assam  and  othftt 
pitmnoas .  of  Induii,  lasted  eoiUinnously 
over  5  nttmdes;  life  loss  over 6,000 

1897 — (Jtine  ao)  Shocks  destroy  every  btiilding  in 
Tehuantepec,     Mexico;     15,000    people 

homeless 

I   1897 — (Jtine  22)     Eruption   of  Volcano   Mayou, 

Albayo,  P.  I. ;  life  loss 1 20 

1897 — (Sept.  18)     Severe  shocks  are  felt  in  Turk- 

istan,  Asia,  and  throughout  Switzerland  

J 89 7 — (Nov.  8)     Eruption  of  Vesuvius;  fearful 

flow 

1897 — (Dec.  28)  After  a  great  fire  in  Port-au- 
Prince,  Hayti,  an  earthquake  followed 
leaving  great  fissiu'es  around  the  city 

1898 — (Jan.  13)     Earthquake  on  Dutch  Island  of 

Amboyna,  kills 60 

1898 — (Mar.  28)     Earthquake  in  New  Hebrides 

Islands,  cause  many  gaps  in  the  earth  

1898 — (Aug.  7)  Earthquake  at  sea,  causing  a 
tidal  wave  on  Formosa  Island,  China  Sea; 
2,073  houses  destroyed,  995  damaged;  160 
persons  wotmded,  and  the  killed  number .  139 

1898 — (Sept.  10)  Earthquake  at  sea,  causing  a 
tidal  wave  in  St.  Vincent  and  Barbados, 
W.  I.,  destroys  Bridgetown  and  Kingston, 
with  a  property  loss  of  $1,000,000  and  a 

I                 life  loss  of  — 400 
1898 — (Sept.  23)     Vesuvius  eruption  threatening; 
3  lava  streams  descending  equals  5  acres 
iin  area,  275  feet  deep 
1898 — (Nov.  27)     Earthquake  in  S.  Austria,  also 
V         in  Greece;  tidal  wave  at  Triest;  life  loss            28 
1899 — Qan.    21)    Shock   lasting    10   seconds  in 
.    Jamaica,  W.  I.,  severest  in  years 
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1899 — (Jan.  27)  Earthquakes  in  Greece  for  4 
days  (continuous);  5  villages  destroyed; 
many  injured,  deaths  unknown 

1899 — (Mar.  7)    Terrible  earthquake  in  the  Nara 

Prefecture,  Japan;  killed 41 

1899 — (April  18)  Volcano  Houongo  active,  2 
towns  destroyed;  earthquakes  in  Argen- 
tine   

1899 — (May  17)  4S  shocks  in  5  hours  on  Island  of 
Montserrat,  Br.  W.  I.;  houses  and  crops 
destroyed;  some  lives  lost 

1899 — (July  14)  Earthquake  near  Heme,  West- 
phalia, entombs  60  miners 

1899 — (Aug.  9)  Tidal  wave  at  Valparaiso, Chile; 
awful  desolation;  loss  $1,000,000.  Also 
violent  shocks  at  Corte,  Corsica 

1899 — (Sept.  20)     Earthquake    at    Aidin,    Asia 

Minor;  life  loss  exceeded 1,500 

1899 — (Oct.  11)     Town  of  Amhei.  Island  of  Cerana 

destroyed;  injured  500,  life  loss  over.  . .  .        4,000 

1899 — (Oct.  16)     Volcano  San  Martin,  near  Cata- 

maco,  Mexico,  resumes  activity 

1 900 — (Jan .  I )     Earthquake  in  District  of  Achalk- 

alak,  Russia,  severe;  life  loss 800 

1900 — (Feb.  i)  Unusual  severe  shock  at  Abbots- 
ford,  B.C 

1 900 — ( Feb .  15)     Earthquake  of  great  severity  at 

Lima,  Peru;  immense  loss  of  property. 

1900 — (Mar.  27)  Eruption  in  Mt.  Baker  district, 
Washington;  a  hill  thrown  up  70  feet 
high  in  a  valley  and  it  changed  the  course 
of  the  Nooksack  River;  report  heard  10 
miles  away 

1900 — (April  12)     Earthquake' at  Lindai,  Japan, 

wrecks  70  houses 
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D — (July  17)  Eruption  of  Volcano  Mt.Azuxna, 
Japan,  destroys  several  towns;  life  loss 
over. aoo 

o — (Oct.  9)  Shock  of  great  severity  at 
Kadiak,  Alaska;  loss  of  i  life  and  much 
property 

►o — (Oct.  18)  Earthquake  and  tidal  wave, 
Island  of  Matapi,  South  Pacific,  great  loss 
of  property. 

>o — (Oct.  29)     At  Caracas,  Venezuela,  destroys 

much  property ;  life  loss 15 

DO — (Oct.  31)     At  Jacksonville,  Fla.,  8  severe 

shocks 

01 — (Jan.  4)  Heavy  shocks  of  earthquake  in 
Kans.  and  Mo. ;  htindreds  seek  the  streets 
in  terror 

01 — (Feb.  14)     Severe  shock  of  earthquake  at 

Union  City,  Tenn 

Di — (Feb.  20)  Earthquake  at  Arica,  Chile,  in- 
habitants panic  stricken 

>i — (Mar.  9)     At  Lima,  Peru,  houses  cracked  in 

every  direction 

>i — (April  2)     Shocks  in  S.  E.  Htingary  cause 

the  destruction  of  many  houses 

)i — (April  14)     Mt.  Vesuvius  again  active 

)i — (April  24)     Severe  in  Italy,  the  inhabitants 

panic  stricken 

>i — (July  26)     Heavy  shocks  over  a  large  area 

of  the  State  of  Nevada 

)i — (Aug.  16)  Earthquake  causes  the  disap- 
pearance of  a  motintain  500  feet  high  in 
N.  Japan 

)i — (Oct.  7)  Earthquake  causes  a  tidal  wave 
on  the  Pacific  side  of  Nicaragua;  some 
damage 

)i — (Oct.  30)   Severe  shock  felt  in  many  Italian 

cities ;  damage  at  Gallarate 
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1 901 — (Nov.  8)    Severe    shocks    in    Erzerotrm, 

Asiatic  Russia 

190:1— (Nov.  13)     Shock  at  Salt  Lake  City,  Utah, 

lasts  30  seconds;  loss  over!  100  ,coo 

1 901 — (Nov.  15)  Terrible  earthquakes  visit  Er- 
zeroum,  Asiatic  Russia,  50  in  all,  10  very 
violent;  i,doo  houses  destroyed;  1,500 
damaged;  15^000  homeless,  the  Ufe  loss.  i 

1901 — (Nov.  17)  At  Cheviot,  New  Zealand,  many 
people     injured;     property     loss     over 

$100,000 

1 901 — (Dec.  15)     Shock  lasting  65  seconds  visits 

Manila,  P.  I.;  many  injtired. >.    

1902 — (Jan.  16)     Chilpancingo,  Guerrero,  Mexico 

in  ruins;  number  killed. 3 

1902 — (Feb.  14)  Shamaka,  Russia,  destroyed;  34 
villages  in  the  Transcaucasia  suffer,  4,000 

houses  destroyed;  life  loss 5,0 

1902 — (Mar.  8)     Tchengeri,  Asia  Minor,  destroyed 

4  persons  killed  and  100  injured 

1902 — (Mar.  10-17)  Constant  vibrations  for  one 
week  in  New  Hebrides  Island;  3  volcanos 

active     

1902 — (Mar.  12)  Kyankari,  Aisia  Minor,  destroy- 
ed ;  known  to  be  killed 

1902 — (April  18-20)  Throughout  Guatemala,  6 
large  towns  almost  obliterated;  many  in- 
jured ;  knowti  killed 2c 

1902 — (May  3-7)  Volcano  Mont  Pelee,  near  St. 
Piefre,  Martinique,  first  eruption  started 
on  May  3rd,  and  destroyed  the  Guerin 
factories.  In  four  days  it  destroyed  St. 
Pier^,  Lecarbet,  Le  Precheur  and  La 
Mare ;  the  loss  of  property  was  $40,000,000 

number  of  lives 30,00 

1902 — (May  18)  Violent  shocks  in  Southern  Port- 
ugal, caused  by  tipSieava\s  m^  .1 
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1902 — (July  13*30)  Violmt  earthqtuikes  throus^- 
out  Venesuda  on  the  1 3th.  Sev^^e  shocks 
in  Kingstown,  St.  Vincent,  on  the  i8th, 
and  again  on  the  21st,  the  sea  receding. 
On  the  30th  the  Volcano  Poas,  near  Ala- 
juela,  Costa  Rica,  became  active.  On  the 
same  date  every  btiildingin  San  Cristobal, 
Mexico,  was  destroyed.  Many  lives  were 
lost 

1902 — (Aug.  14)     Volcano  overwhelms  Island  of 

Torishima,  Japan;  life  loss 150 

1902 — (Aug.  21)  Eruption  of  Mont  Pelee,  Marti- 
nique, very  severe,  total  darkness  for  20 
minutes;  also  12  shocks  at  Zamboanga, 
P.  I.,  several  Moras  killed 

1902 — (Aug.  22)  Eruption  of  Mont  AUomonte, 
Italy ;  ako  severe  shocks  at  St.  Petersburg 
Russia. 

1902 — (Aug.  30)     Volcano  at  Masaya,  Nicaragua, 

becomes  active 

1902 — (Dec.  6)     Daily  shocks,  last  9  days  in  S.  E. 

Iowa 

1902 — (Dec*  16)     Adijan,  Russian  Central  Asia, 
destroyed;  9,130  houses  and  19  cotton 
gins  destroyed;  the  killed  numbered.  . .  .       4,800 
(Dec.  27)     Earthquake    at    Hain    Chiang, 

China,  causes  a  life  loss  of 600 

(Jan.  13)  Earthquake  at  sea  causes  tidal 
wave  that  floods  Paumoto  group  of 
islands  near  Tahiti;  life  loss  over 1,000 

1903 — (Jan..  14)  Earthquakes  do  much  damage 
in  States  of  Tamaulipas  and  Tobiasco, 
Mexico^. ! 

1903 — (Feb.  7)     Summit  of  Volcano  Mt.   Pelee, 

changes  shape,  Martinique 
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1903 — (Feb,  24)  Violeat  eruption  of  Mt.  Colima, 
Mexico;  Mexican  Cen.  R.  R.  extension 
stopped 

1903 — (Mar.  3-6)  Mexican  Volcano  Colima  has 
violent  overflows  of  lava;  Tuxpan,  Mex., 
panic  stricken 

1903 — (Mar.  9)  Vesuvius  again  active ;  ashes  and 
explosive     incandescent     globes     reach 

Naples 

(Mar.  15)     Earthquake  in  the  motmtainous 

region  of  Montana;  third  in  10  years 

(Mar.  21)  Volcanos  Mt.  Pelee,  on  Martini- 
que, and  Soufriere,  on  St.  Vincent,  extra- 
ordinarily active 

1903 — (April  21)  Earthquake  at  Tuxpan,  Mexi- 
co, cause  cave  in  a  mine;  killed 10 

1903 — (June  8)     Severe  shock  at  Alusi,  Ecuador; 

ashes  fall  there  from  Volcano  Sangai 

1903 — (June  22)  Vesuvius  in  full  eruption,  spec- 
tacular sight  from  Naples,  Italy 

1903 — (Aug.  11)     Earthquakes  destroy  3  villages 

on  Isle  of  Cinthera 

1903 — (Aug.   12)     Shocks  at  Mendoza,  Argentine, 

destroys  many  houses ;  the  killed  number  5 

1903 — (Sept.  19)     Most  violent  shake  at  Santiago 

de  Cuba  since  1895 

1903 — (Oct.  19)     Earthquake  at  Turshez,  Persia, 

destroys  13  villages;  life  loss  was 250 

1903 — (Nov.  3)  Again  at  Turshez,  Persia;  the 
town  almost  totally  destroyed;  life  loss 
was  over 350 

1903 — (Nov.  29)     Tidal   waves   sweep   coasts  of 

Hawaiian  Islands ;  much  damage  done 

1904 — (Mar.  10)     Earthquakes  destroy  6  Italian 

villages ;  no  lives  lost. 
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1904 — (Mar.  20)  Earthquake  felt  from  St.  Johns, 
N.  B.,  to  Boston  Mass.,  causes  much  dam- 
age, and  Bald  Mt.,  in  Maine,  disappears  

1904 — (April  4)  Earthquakes  in  Macedonia  de- 
stroy 1,500  houses;  life  loss  was 24 

1904 — (Jime  11)     Volcano   of   Mt.    Wrangel,    in 

Alaska,  in  violent  eruption 

1904 — (Nov.  6)  Earthquake  on  Island  of  Formo- 
sa, destroys  150  houses;  life  loss 78 

1904 — (Dec.  1-14)  SUght  shocks  felt  at  San 
Francisco,  Cal.,  and  near  vicinity;  14 
since  Dec.  ist 

1905 — (Jan.  16)    Volcano  of  Momotombo,  Central 

America,  active,  much  damage  done 

1905 — (Jan.  18)     At  Shemakha,  Russia,  destroys 

bridges  and  kills  many  people 

1905 — (April  4)  Earthquakes  in  India  destroy 
much  property;  at  Dharmsala,  470  sol- 
diers were  buried  aUve;  total  loss  over       2,000 

1905 — (April  25)  Severe  earthquake  at  Bender, 
Abbas,  Persia;  200  yards  of  Mt.  Kuhgan- 
do  collapsed,  50  persons  buried  in  a  land- 
slide; shocks  continued  for  a  week,  the 
inhabitants  camped  in  the  open 50 

1905 — (May  3)     Severe  shock  felt  on  Island  of 

Hilo,  Hawaii 

1905 — (May  9)     Very  severe  shocks  felt  in  City  of 

Mexico ;  some  damage. .  .    

1905 — (Jtme  i)  Earthquakes  occur  in  Central 
Japan;  great  loss  of  property  at  Scutari 
and  Albania  where  200  persons  were 
killed  and  womided;  over  500  houses 
collapsed;  Ufe  loss  over 2,000 

1905 — (June  11)     Volcano   Mt.   Pelee,   Island  of 

Martinique,  again  active 
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[NoTB.-rOur  record   of  the   earthqtiakes 
from  June  ii,  1905  to  April  17,  1906, 
were  lost  in  the  gi^eat  fire  that  followed 
the  great  earthqtiake  of  April  18,  1906 
at  San  Francisco,  Calif.,  atid  vicinity.] 
1906— (April  18)    The   "Great   Earthqtiake"  of 
1906;    central   at   San   Francisco,   Cal,^ 
although  extending  (traceable)  for  over 
2,500   miles;   and   extending   from   the 
Aleutian  Group  of  islands  in  Alaska,  to 
Lower  California;  must  have  started  in 
the  Arctic  Ocean,  and  extended  to  the 
equator  in  mid-Pacific. 
At  San  Francisco  the  first  shock  occurred  at 
5 :i4. 58  a.m.,  by  Mt.  Hamilton  time,  and 
lasted  one  minute  and  five  seconds.     The 
damage  wrought  in  that  short  time  was 
immense,  throwing  down  many  buildings, 
and  damaging  (more  or  less)  thousands; 
but  the  most   disastrous  results  were: 
the  great  loss  of  life,  which  it  is  conceded 
exceeded  (exact  number  unknown)  480, 
and  the  destruction  of  the  water  mains  of 
the  Spring  Valley  Water  Co. ;  which  left 
the  fire  department  helpless  to  cope  with 
the  fires  started  by  the  breaking  of  gas 
mains,  electrical  connections,  etc.     The 
result  was  the  almost  total  destruction  of 
the  city.     The  area  burned  over  exceeded 
2,593  acres,  or  405  square  miles;  with  a 
destruction  of  over  $350,000,000  of  prop- 
erty; insurance  of  about  $235,000,000, 
of  which  some  80%  has  since  been  paid. 
[Comparative  destruction  between  the  San 
Francisco,  Chicago  and  Baltimore  big  fires  : 
ist.  San  Francisco;  area  burned,   2,593 
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acres';  25,000  btiildings;  loss $3$o,ooo,ooo. 
Date,  April  i8-3x,  1906;  Icnown  killed  480 

nod.  Chicaga;  area btimed,  2,194  acres; 
X  7)4So  buildings ;  loss  $206,000,000.  Date, 
October  8-9,  187 1, 

3rd.  Baltimore;  area  burned,  640  acres; 
2,500  buildings;  loss  $80,000,000.  Date, 
February  7^8,  1904,] 
1906 — (April  18)  By  volcanic  action,  an  island 
arose  from  tbe  sea  in  the  Aleutian  group, 
Alaska,  on  the  morning  of  the  above  date. 
This  latest  accession  to  the  U.  S.  territory 
is  called  *  Terry  Island' ' ;  it  ocmtains  about 
17  acres;  its  highest  point  is  about  700 
feet  elevation.     Four  months   later,   it 

was  still  piping  hot 

1906 — (May  26)  Fifty-stuen,  shocks  of  earth- 
qttake  oodured  at  Houghton,  Mich.,  and 
vicinity,  dxiring  the  day; buildings  rocked 
like  cradles;  in  several  places  the  earth 
opeiiied  from  2  to  6  inches.  The  "Atlan- 
tic mine"  had  to  close  down  for  the  day 

on  account  of  the  disturbance 

1906 — (May  29)     A  severe  earthquake  shock  was 
experienced  at  Fort  de  France,  Martini- 
que; which  completely  stopped  political 
disturbances     that     were     in     progress 

throughout  the  island 

1906 — (June  5-6)  Three  slight  earthquake  shocks 
on  the  5th  and  a  severe  shock  on  the  6th, 
were  felt  in  Manila,  P.  I.  and  very  severe 
on  the  Island  of  Samar;  no  loss  of  life 

reported 

1906 — (Jiine  15)     Between  the  hours  of  9:40  and 
10:35  P"^i  4  slight  shocks  of  earthquake 
were  felt  at  San  Francisco  and  Oakland, 
CaJ.  and  vicinity;  no  damage 
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1906 — (Jtine  22)  Two  severe  earthquake  shocks 
(half  an  hour  apart)  occurred  in  the  early 
morning  at  Santiago,  Cuba.  While  no 
material  damage  was  done,  it  started 
thousands  of  people  into  the  streets  for 
the  balance  of  the  night 

1 906 — ( Jtme  27)  Violent  earthquake  shocks  were 
experienced  throughout  the  southern  por- 
tion of  Wales;  htmdreds  of  chimneys  fell, 
and  some  buildings.  Also  felt  at  Bristol, 
England.   No  life  loss 

1906 — (Jtme  27)  A  slight  shock  of  earthquake  was 
felt  at  Cleveland,  Ohio,  and  along  the 
southern  shore  of  Lake  Erie,  for  over  100 
miles,  or  from  Pinesville  to  Marblehead. 
Local  scientists  place  the  seat  of  this 
disturbance  beneath  the  bed  of  Lake  Erie   

1906 — (July  17)  Eruption  of  Volcano  Stromboli, 
in  Sicily;  incandescent  material  thrown 
to  enormous  heights,  causing  many  fires; 
the  phenomenon  was  similar  to  that, 
which  preceded  the  disastrous  earth- 
quake at  Calabria  last  autumn 

1906 — (July  15-18)  Severe  earthquake  shocks, 
(54  in  3  days)  destroyed  two-thirds  of  So- 
corro, New  Mexico;  San  Marcia  and  Mag- 
dalena  suffer  also  but  no  life  loss 

1906 — (Aug.  2)  Four  violent  shocks  at  Fort  de 
France,  Martinique,  terrorize  the  inhabi- 
tants   

1906 — (Aug.  16)  At  the  John  Hopkins  Univer- 
sity, Baltimore,  Md.,  the  seismograph  was 
broken  after  registering  51  shocks,  the 
needle  jumped  3  1-2  inches  sideways. 
(For  the  cause  see  what  follows.) 
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1906— (Aug.  16)  The  most  severe  earthquake 
(as  to  vibration)  that  has  occurred  for 
.  over  100  years,  is  recorded  at  Valparaiso, 
Chile,  and  other  cities  of  that  Republic. 
The  shock  began  at  8  p.m.  The  first 
shock  lasted  41-2  minutes;  2nd  shock,  2 
minutes;  over  100  shocks  followed  within 
.  34  hours ;  the  estimated  damage  to  prop- 
erty in  Valparaiso,  including  fire  was 
$40,000,000;  at  Santiago,  $6,000,000;  in 
the  other  eight  large  towns  nearly  de- 
stroyed, $7,000,000  and  $5,000,000  more 
for  the  interior.  The  loss  of  life  at  Val- 
paraiso was  over  2,000;  at  Santiago,  55; 

other  towns  about  100;  total 2,155 

[Over  300  looters  were  shot  by  the  authori- 
ties orders.] 

1906 — (Aug.  18)  Tidal  wave  visits  the  islands  of 
Hawaii,  (attributed  to  the  earthquake  at 
Valparaiso)  it  carried  away  a  wharf  in 
Malacca  Bay,  Island  of  Maui 

1 906 — (Aug.  22)  Violent  trembler  visits  Seahorse 
and  other  towns  in  upper  Silecia;  over- 
turning nearly  everything  movable 

1906 — (Aug.  30)  Violent  shocks  continue  through- 
out Chile  at  intervals  of  from  12  to  24 
hours,  and  have  for  the  last  10  days;  5 
shocks  today  at  Tacna 

1906 — (Sept.  5)  Two  severe  shocks  felt  at  Hilo, 
Hawaii,  and  on  no  other  island  of  the 
Hawaiian  group ;  caused  hundreds  of  dead 
fish  to  be  thrown  up  on  the  beaches; 
apparently  they  had  been  scalded 

1906 — (Sept.  9)  The  German  government  operator 
at  Apia,  Samoa,  reported  that  he  recorded 
both  the  San  Francisco  and  the  Valparaiso 
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earthqtuikes  on  his  seismogrisiph,  bat  .that . 

on  the  above  date  (Sept.  9)  he  recorded 

one  more  severe  and  of  longer  duration. 

As  it  has  never  been  heard  from»it  must 

have  been  at  sea 

1906 — (Sept.  10)  Volcanic  eruption  of  a  moun- 
tain near  Kwareli,  Asiatic  Russia;  the 
mountain  emitted  a  sea  of  semi*liquid 

sand  and  stones,  burying  human.beings   

alive  to  the  number  of 255 

1906 — (Sept.  27)  Severe  shock  of  earthquake 
lasting  30  seconds,  visited  Porto  Rico, 
and  was  general  throughout  the  island; 
some  damage 

1906 — (Oct.  i)  Great  earthquake  at  sea.  An 
earthquake  (located  by  seismographs  in 
different  parts  of  the  world)  as  occurring 
in  the  Indian  Ocean ;  must  have  continu- 
ed for  over  three  hours 

1906 — (Oct.  16)     Two    violent    shocks    felt    at 

Manila,  P.  I. .  .  • 

1906 — (Oct.  18)     Sharp    shock    felt    throughout 

Idaho  and  Wyoming 

1906 — (Nov.  10)  Mount  Vesuvius  and  the  vil- 
lages surrounding  it,  were  severely  shaken 
at  noon ;  accompanied  by  a  fall  of  ashes ; 
three  more  slight  shocks  followed  during 
the  afternoon.  Ottajano,  that  was  almost 
entirely  destroyed  in  April  last  by  the 
eruption  of  Mt.  Vesuvius,  was  the  most 
severely  shaken  today 

1906 — (Nov.  15)  Severe  shocks  of  earthquake  were 
general  throughout  New  Mexico,  between 
:%  and  4  a.m.  today,  extending  south  to  El 
Paso,  Texas.  Although  houses  were 
rocked  to  and  fro,  no  material  damage 
k  was  done 
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1906 — (Dec:  1):  r  Btrtbqitakes,;  sliglit  in  thancte^, 
but . frequent,,  occurring  at  Valparaiso, 

Chile. 

1906 — (Dec.  i)  The  north  coast  ef  the  Island  of 
Sicily  thoroughly  shaken 

1906 — (Dec.  4)  Kingston,  Island  of  St.  Vincent. 
A  prolonged  earthquake  was  felt  here 
tonight.  It  lasted  fuUy  eight  seconds. 
The  vibrations  were  slow.  The  people  of 
Kingston  were  thrown  into  a  panic.  No 
other  shocks  felt  here  have  ever  lasted  so 
long.  The  Island  of  Barbados,  about  100 
mites  to  the  east,  and  the  island  of  St. 
Lucia,  about  250  miles  to  the  northwest, 
abb  felt' the  shock.  It  was  most  severe  at 
St.  Lucia.  There  has  been  a  continuation 
of  earthquake  shocks  here  at  irregular 
intervals  of  var^'ing  severity  since  last 
February 

:9o6 — (Dec.  5)  Tutuila,  Samoa. — Fresh  out- 
breaks have  occurred  in  the  volcano  in 
Savaii,  and  the  field  of  lava  now  sur- 
rounding the  volcano  is  thirty  square 
miles  in  extent 

:9o6 — (Dec;  9)  At  San  Francisco,  Oakland  and 
Berkeley,  California;  a  shock  of  six 
seconds  duration  occurred  at  3:20-40 
a.m.  This  shock  was  third  in  intensity 
at  the  two  former  places;  and  4  or  5  at 
Berkeley.  No  damage  done,  but  every 
sleeper  felt  it 

906 — (Dec.  20)  Another  portion  of  the  crater  of 
Mo^t  Vesuvius  fell  today  and  caused  a 
great  eruption  of  ashes,  cinders  and  sand. 
No  detonations  or  earth  shocks  followed. 
But  sand  and  ashes  continued  to  faU  iot 
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hours  afterward  as  &r  as  Naples  and 

Pompeii 

1906 — (Dec.  22-23)  Washington,  D.  C.-A  special 
bulletin  issued  by  the  Weather  Bureau 
says :  *  The  seismographs  of  the  Weather 
Bureau  recorded  two  earthquakes  of  con- 
siderable magnitude,  the  first  shortly  after 
noon  of  the  2  2d  and  the  second  about 
twenty-three  hours  later,  namely,  after- 
noon of  December  23.  Prom  the  appear- 
ance of  the  records  we  are  led  to  conclude 
that  the  earthquakes  originated  at  widely 
separated  localities,  but  this  cannot  be 
definitely  told.  The  first  tremors  were  re- 
cordedat  i  .'51 150  p.  m.  of  the  22d,andthe 
maximum  motion,  of  short  duration,  oc- 
curred at  2  .'2  2  .-40  p.  m.  The  record  ended 
about  3  o'clock.  The  strongest  action 
was  recorded  in  a  north-south  direction 
and  amounted  to  i .  7  millimeter  displace- 
ment of  the  ground.  The  displacement 
in  the  east-west  direction  was  only  .3 
millimeters .  The  second  disturbance  was 
recorded  just  after  12  o'clock,  December 
23 ,  and  the  motion  in  both  north-south  and 
east-west  directions  was  greater  in  both 
components  and  lasted  longer  than  in  the 
first  earthquake.  The  first  preliminary 
tremor  began  at  12:37:33  p.  m.,  the 
strongest  motion  beginning  at  1 2 :49  and 
lasting  from  three  to  four  minutes.  The 
maximum  displacement  in  the  east- 
west  direction  was  1.7  millimeters  and  1.9 
millimeters  for  the  north-south  compo- 
nent. The  end  of  the  record  occurred  at 
1:11:21.     As  far  as  can  be  judged  from 
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tlie  records,  the  second  disturbance  was 
not  at  such  a  great  distance  as  the  first, 
but  both  disturbances  must  have  been 
several  thousand  miles  from  Washing- 
ton.'* 
06 — (Dec.  23)  Berkbley,  Cal. — The  Omori 
seismograph  at  the  students'  observatory 
of  the  University  of  California  recorded 
earthquake  waves  today  at  9  hours  26 
minutes  and  35  seconds,  Pacific  Standard 
time,  which  indicate  that  a  severe  earth- 
quake has  occtured  at  a  distant  point. 
Careful  meastu'ements  of  the  seismograph 
gave  the  following:  Time  of  commence- 
ment, 9  hours  20  minutes  35  seconds, 
Pacific  Standard  time;  duration  of  pre- 
liminary tremor,  i  minute  29  seconds; 
duration  of  second  stage  of  preliminary 
tremor,  6  minutes  16  seconds;  duration 
strong  motion,  11  minutes  38  seconds. 
The  motion  is  shown  in  the  east  and  west 
component  only.  The  average  period  of 
the  waves  was  i6  seconds.  Owing  to  the 
fact  that  the  Omori  seismograph  is  design- 
ed for  recording  slight  shocks  of  nearby 
origin  rather  than  heavy  ones  of  distant 
origin,  it  is  difficult  to  apply  the  ordinary 
rules  to  determine  the  exact  distance  of 
the  origin  of  the  shock.  But  it  is  safe  to 
say  that  the  origin  was  not  less  than  2300 
miles  nor  more  than  4000  miles  distant. 
The  record  is  very  like  the  Valparaiso 
record,  only  not  so  intense.  The  shock 
occtured  in  the  north  or  south,  probably 
the  south,  close  to  the  shore  or  in  the 
ocean. 
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1906 — (Dec.  23)  London. — An  earthquake  shock 
of  nearly  three  hotirs  duration  was  re- 
corded on  the  seismographs  on  the  Island 
of  Wight  and  at  Florence.  A  dispatch 
from  Kopal,  in  the  province  of  Semir- 
yetchonsk,  Russian  Turkistan,  brings 
news  of  an  extremely  violent  shock  there 
at  11:20  p.  m.  Dec.  22,  lasting  ninety 
minutes.     No  details  are  given. 

1906 — (Dec.  26)  A  great  earthquake  has  just 
visited  the  sea  coast  of  Chile;  extending 
over  the  entire  province  of  Tacna,  and 
destroying  over  one-half  of  the  city  of 
Arica.  The  port  of  Iquique,  120  miles 
further  south,  however,  was  not  dam- 
aged. 

1906 — (Dec.  27)  Valparaiso,  Chile. — ^A  violent 
earthquake  visited  this  place  today,  fol- 
lowed by  two  slight  shocks  in  the  evening 
and  at  Arica,  the  scene  of  the  recent 
severe  earthquake,  caused  landslides  and 
wide  fissures,  but  there  were  no  deaths. 

1907 — (Jan.  9)  Honolulu,  T.  H. — At  midnight 
the  people  of  nearly  all  parts  of  Hawaii 
awoke  to  the  realization  that  the  splendid 
spectacle  of  an  outbreak  of  Mauna  Loa 
was  before  them.  In  Hawaii  volcanic 
activity  is  never  dreaded;  it  is  always 
welcomed.  It  means  a  spectacle  as  long 
as  it  lasts,  incomparable,  magnificent — 
and  so  far  as  the  experience  of  a  hundred 
years  goes,  without  danger  to  Ufe — al- 
most without  danger  to  property.  From 
the  summit  of  Mauna  Loa,  a  vast  dome 
which  rears  itself  from  a  base  fifty  miles 
in  diameter  and  includes  almost  half  of 
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the  Island  of  Hawaii,  to  a  height  of  13,675 
feet  above  sea  level,  a  great  glow  began 
to  be  seen.  It  rose  in  an  immense  column 
of  light,  reflecting  from  the  overhanging 
clouds,  and  seeming  to  spread  out  over  a 
large  area  of  the  zenith.  Where  the 
column  left  the  mountain  it  seemed  al- 
most white  in  the  intensity  of  light.  To 
those  who  have  seen  eruptions  of  Mauna 
Loa,  it  told  its  own  story.  Somewhere 
near  the  stimmit  of  the  great  mountain 
the  molten  lava  had  broken  out  in  a  fiery 
stream,  forming  first  a  cone,  and  then, 
bursting  through  the  side  of  this,  had 
started  as  a  river  of  fire  and  lava  down 
the  gently  sloping  side  of  the  mountain. 
This  wonderful  spectacle  was  visible,  as  it 
has  now  been  ascertained,  for  a  distance 
of  one  hundred  miles  in  every  direction, 
except  where  great  cloud  banks  piled  by 
the  trade  winds  on  some  parts  of  the  * 

mountain's  shoulder,  intercepted  the 
view. 

P07 — (Jan.  10)  A  tidal  wave,  caused  by  volcanic 
action,  has  devastated  some  of  the  Dutch 
East  Indies  south  of  Achim.  The  loss  is 
very  great.  It  is  known  that  300  persons 
perished  on  the  Island  of  Tana,  and  40 
were  drowned  on  the  Island  of  Simalu. 
As  the  latter  named  island  has  almost 
disappeared,  it  is  probable  that  over 
1500  persons  were  drowned 1,500 

JO  7 — (Ja^-  14)  A  slight  conception  may  be  had 
of  the  magnitude  of  the  eruption  of  the 
Volcano  of  ** Mauna  Loa,**  that  began  on 
Jan.  ptb,  at  midnight,  from  the  following 
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report,  5  days  later,  from  Honpltdu: — 
'Xava  from  Mauna  Loa  volcano  i$  flowing 
down  the  western  side  at  the  rate  of  seven 
miles  an  hour  in  three  streams.  Ot^e 
stream  has  crossed  the  Government  road 
and  reached  the  sea,  thirty  miles  from  its 
source.  Some  slight  damage  has  been 
done  to  grazing  lands,  but  neither  life  nor 
property  has  been  endangered.  The 
eruption  has  attracted  many  sightseers." 
The  second  flow  of  lava  at  the  end  of  the 
first  week  was  half  a  mile  wide  and  mov- 
ing 720  feet  a  day. 

1907 — (Jan.  14)  Destructive  earthquake  almost 
entirely  destroying  the  City  of  Kingston, 
Jamaica;  following  in  its  wake  by  a  fire 
which  consumed  over  half  of  the  city. 
The  most  conservative  estimate  of  the  loss 
of  life  is  1 ,000  persons.     The  financial  loss 

exceeded  $25,000,000 i  ,00 

In  sympathy  with  the  above,  Mt.  Vesu- 
vius, in  Naples,  became  more  active;  and 
Manila,  P.  I.,  was  badly  shaken  up,  and 
a  tidal  wave  broke  over  the  harbor  works. 

1907 — (Jan.  18) — Two  violent  earthquake  shocks 
were  experienced  at  Kuba,  Government 
of  Baku,  European  Russia,  at  5 130  a.  m. 
today.  Damage  light.  At  the  same 
hour,  a  severe  shock  occurred  at  Tolmezzo 
at  the  foot  of  the  **Camic  Alps,'*  Italy ;  the 
inhabitants  were  panic  stricken.  And 
in  sympathy,  a  tidal  wave  of  considerable 
proportions  occurred  at  the  entrance  to 
Tokio  Bay,  Japan. 

1907 — (Jan.  19)  Severe  shocks  (without  material 
damage)  felt  at  Alexandrousk,  SahkhaUa 
and  Elizabethpol,  Russia. 
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907 — (Jan.  22)  Twd  mot^  severe  earthquake 
shocks,  and  the  heaviest  since  the  "great 
tremblof '*  of  the  14th  inst.,  at  Kingston, 
Jatnaica;  several  more  buildings  were 
thrown  down,  but  no  one  injured. 

907 — (Jan.  24)  Three  shocks  of  earthquake 
occurred  at  the  village  of  Prospect,  19 
miles  from  Utica,  N.  Y.,  thoroughly 
alarming  the  entire  population. 

907 — (Jan.  30)  Several  severe  earthquake  shocks 
felt  at  Highland  and  Greenville,  Illinois, 
at  11:30  p.  m.;  some  dishes  broken,  loss 
trivial. 

907 — (Feb.  22)  A  very  severe  earthquake  shock 
occurred  at  Unalaska,  Alaska;  in  sympa- 
thy at  the  same  hour,  the  inactive  vol- 
cano of  Akutan,  on  Akutan  Island,  of  the 
Aleutian  Archipelago,  started  into  activ- 
ity. It  has  been  inactive  for  several  years. 

907— (Feb.  28)  A  strong  shock  of  earthquake 
was  experienced  in  the  southern  portion 
of  Carbon  Co.,  Wyoming,  on  the  evening 
of  the  above  date.  The  seismic  disturb- 
ance extended  as  far  south  as  Hahn's  Peak 
and  was  so  severe  that  the  inhabitants 
were  thrown  into  a  panic.  At  Slater,  one 
building  was  twisted  a  foot  out  of  plumb. 

'907"-(Mar.  29)  The  worst  earthquake  experi- 
enced in  over  40  years,  in  the  Erzeroum 
volcanic  regions  occurred  at  10  a.  m.  on 
the  above  date  at  Billis,  Asiatic  Turkey. 
Over  2,000  houses  were  damaged,  from 
$50  to  $500  each ;  300  houses  entirely  de- 
molished, and  eight  lives  were  lost.  Sur- 
rounding villages  suffered  proportionately 
but  Bs  it  occurred  in  the  daytime  the  loss 
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of  life  was  light,  although  many  were 
injured. 

1907 — (April  2)  An  earthquake  of  extraordinary 
severity  visited  Canby,  (and  vicinity) 
Modoc  Co.,  Cal. ;  the  restdt  was  the  open- 
ing of  a  gash  of  four  feet  in  width,  over  a 
mile  long.  This  crack  seems  to  be  bottom- 
less. 

1907 — (April  14)  The  City  of  Mexico,  and  the  en- 
tire coast  on  the  Pacific,  between  Acaptd- 
co,  Mexico,  and  the  Isthmus  of  Panama, 
was  the  scene  of  the  most  destructive 
earthquake — in  that  section — ^known  for 
many  years.  The  following  places  were 
almost  completely  wiped  out,  viz, — 
Chilp.mcingo,  Chilapa,  Tixtea,  Ayutla, 
and  Ometepec.  On  the  height  of  the  first 
shock,  the  harbor  of  Acapulco,  took  on 
the  appearance  of  a  typhoon-swept  ocean, 
and  a  tidal  wave  submerged  one  portion  of 
the  city  of  Acapulco.  The  whole  coast 
from  Acapulco  to  Salinas  Cruz  has  been 
damaged.  Incomplete  rettims  show  a 
death  list  of  98  persons  and  300  injured 
from  various  points  in  Southern  Mexico. 
Although  the  first  shock  in  the  City  of 
Mexico  lasted  for  41-2  minutes,  no  loss  of 
life  is  reported  there.  The  property  loss 
throughout  the  Republic  of  Mexico  will 
run  into  millions  of  dollars. 

The  seismographs  located  all  over  the 
world,  including  the  "Weather  Bureau** 
at  Washington,  D.  C,  designate  this  par- 
ticular earthquake  as  a  "record  breaker." 
The  distiu-bance  lasted  for  over  two  hours, 
and  indicated  that  it  was  central  some- 
where in  the  Pacific  Ocean q8 
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—(April  16-17)  The  "Atiantic  Liner"  steamer 
.  La  Provence,  which  arrived  at  the  port  of 
New  York,  April  19,  1907,  reported: 
"That  from  midnight  April  i6th  tmtil  5  p. 
m.  April  1 7th,  she  passed  through  a  storm 
which,  the  oflScers  of  the  ship  say,  has 
rarely  been  exceeded  in  violence  on  the 
Atlantic.  At  dinner  time,  the  i6th,  the 
barometer  began  to  fall  rapidly  and  as 
midnight  approached  the  ship  reached 
an  area  where  the  air  was  so  heavily 
charged  with  electricity  that  the  compass 
became  worse  than  useless.  Suddenly  a 
terrific  storm  swept  down  on  the  ship. 
Great  waves  broke  over  the  liner's  decks, 
but  no  rain  fell,  the  night  being  perfectly 
clear.  After  five  hours,  the  storm  abated 
as  suddenly  as  it  had  come.  No  one  was 
injured,  but  the  passengers  were  badly 
frightened.  Captain  Aliax,  of  the  liner, 
believes  the  strange  storm  was  the  result 
of  the  same  forces  which  caused  the  earth- 
quake shocks  in  Mexico." 

—(April  19)  Earthquakes  are  reported  for 
this  date,  from  widely  separated  sections, 
viz, — a  severe  shock  felt  at  9:40  p.  m.  in 
the  region  surrounding  Mostagalea,  in 
Btdgaria;  no  mention  is  made  of  causali- 
ties or  damage.  A  slight  shock  was  felt  at 
Charleston  and  Summerville,  S.  C,  at  3  .'23 
a.  m. ;  three  slight  waving  movements 
from  north  to  west,  lasting  8  seconds. 
Also  a  destructive  shock  experienced  at 
Nueva  Caceres,  Southern  Luzon;  many 
buildings  destroyed,  but  no  loss  of  life 
reported.   And  from  Manila,  P.  1.,  inter- 
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YEAR.  PLACE.  PERSONS    KILLED. 

mittant  shocks  for  over  three  hours  in  the 
morning;  three  of  the  shocks  were  severe. 
To  complete  the  list  for  this  date,  the 
volcano  Puyehue,  now  in  activity,  in  the 
the  province  of  Valdivia,  Chile,  developed 
several  new  craters. 
1907 — (April  24)       The    volcano    Stromboli,    in 
Sicily,  became  suddenly  active,  with  a 
series  of  loud  explosions;  after  throwing 
out    a    large    quantity    of   incandescent 
stones,  almost  immediately  afterwards, 
rettimed  to  its  normal  state. 
The  foregoing  extended  tables  of  all  the  important, 
destructive  earthquakes,  that  have  occurred  in  the  last 
1900  years,  have  not  been  introduced  here  to  satisfy  idle 
curiosity,  nor  to  awe  the  reader  by  the  magnitude  of  the 
destruction  of  life ;  but  to  show,  that  the  seismic  phenomena 
is  universal  over  the  face  of  the  earth,  and  least  or  nil 
where   our   predecessors   placed   the   Great   Pyramid.     If 
we  have  made  this  point  clear,  we  will  now  introduce 
another  side  issue,  to  assist  us  in  the  further  elucidation 
of  our  theory,  as  to  the  extraordinary  intelligence  of  the 
builders  of  that  "first  great  wonder  of  the  world,"  and  of 
the  impossibility  of  such  a  race  of  people  to  have  existed 
at  any  period  between  2,000  and  10,000  B.  C. 

(Sec.  7)  USEFUL  ELEMENTS  OF  ASTRONOMY, 
AND  THE  SOLAR  SYSTEM.— The  Sun— 0— The  solar 
system  consists  of  a  great  luminous  center,  the  sun,  and 
the  planets  and  comets  which  revolve  around  that  body. 
The  sun's  diameter  is  computed  to  be  about  850,000  miles. 
Its  mean  distance  from  the  earth  is  about  92,000,000 
miles.  (Exactly  91,840,000  miles,  as  determined  by 
Prof.  Howard  Vyse,  in  the  measurement  of  the  Great 
Pyramid  Jeezeh.)  The  sun's  volume  is  1,400,000  times 
that  of  the  earth.  Its  mass  is  said  to  be  about  350,000 
times  that  of  our  globe.     The  sun  revolves  upon  its  axis 
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mce  in  about  2$  1-4  days.  (Does  the  stin's  heat  reach 
;he  earth  as  is  supposed?  We  say,  no.  See  article  at  the 
:lose  of  this  chapter,) 

The  Ecliptic  System. 
The  ecliptic  circle  or  earth's  orbit,  is  divided  into 
12  equal  parts  or  30  degrees  each.     The  zodiac  is  also 
divided  into  12  equal  parts  of  30  degrees  each;  the  zodiac 
is  also  divided  into  1 2  parts  called  signs  of  the  zodiac  of 
30  degrees  each,,  and  includes  9  degrees  on  each  side  of  the 
ecliptic;  these  12  signs  of  30  degrees  each  constitute  the 
360  degrees  of  all  celestial  circles,  and  we  may  say  at  all 
distances  from  the  center  of  the  sun.     The  planets  traverse 
around  this  circle  in  various  j)eriods  of  time,  and  each  one 
at  various  distances  from  the  sun,  and  at  irregular  motions. 
All  planets  move  from  west  to  east ;  longitude  is  reckoned 
from  the  first  point  in  Aries  in  the  same  direction;  celestial 
latitude,  or  declination,  is  reckoned  from  ecliptic  north 
and  south.     The    word    " opposition*'    means    when    the 
earth  comes  between  any  of  the  superior  planets  (which 
have  their  orbits  outside  the  earth's  orbit)  and  the  sun; 
and  when  these  planets  are  on  the  opposite  side  of  the 
sun  to  the  earth,  they  are  said  to  be  in  conjunction  with 
the  sun.     When  Mercury  or  Venus  are  in  line  between  the 
stin  and  the  earth,  they  are  said  to  be  in  inferior  conjunc- 
tion with  the  sun;  when  they  are  on  the  opposite  side  of 
the  sun  to  the  earth,  they  are  said  to  be  in  superior  con- 
junction with  the  sun — their  orbits  are  located  inside  the 
earth's  orbit. 

The  Planets. 
The  principal  planets  are  Mercury,  Venus,  the  Earth, 
Mars,  Jupiter,  Saturn,  Uranus  and  Neptune,  each  member 
having  its  own  peculiarities.  Mercury  possesses  a  rapid 
motion  on  an  elongated  orbit,  that  varies  from  the  plane 
of  the  ecliptic  more  than  seven  degrees.  Mercury  passes 
through  about  as  much  ellipticity  in  the  same  length  of 
time  as  all  the  other  principal  planets  together,  atv4  mo^e^ 
over  more  than  double  the  number  of  degrees  oi  \oT\^\.uAft 
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ill  a  day  at  about  its  perihelion,  than  what  it  does  when 
about  its  aphelion — while  Venus,  the  next  planet  to  Mer- 
cury, moves  apon  an  orbit  nearer  to  a  circle  than  any  other 
planet  in  our  system;  therefore  Venus  is  the  most  perfect 
planet  among  the  solar  members.  The  earth,  the  next  planet 
to  Venus  from  the  sun,  has  from  three  to  four  times  as  much 
ellipticity  in  its  orbit  as  Venus ;  it  is  also  attended  by  a  sat- 
ellite of  a  large  size  for  the  magnitude  of  the  earth.     The 
earth  is  the  first  planet  from  the  sun  known  to  be  attended 
by  a  moon.     Mars  is  the  next  planet  from  the  earth,  and 
fourth  from  the  sun;  it  is  rather  small  for  its  location; 
its  orbit  is  long,  (and  it  possesses  two  tiny,  and  perhaps 
recently  acquired,  asteroid  moons).     There  is  a  belt  of 
very  small  planets,  the  Asteroids,  located  between  the 
orbits  of  Mars  and  great  Jupiter.     Jupiter,  the  fifth  and 
largest  planet  in  the  solar  system,  is  attended  by  four 
satellites,   and  possessed,   apparently,  with  bands  about 
the  body  of  the  planet.     Saturn,  the  sixth  planet,  has 
eight  moons,  and  two  great  rings.     Uranus,  the  seventh 
planet  from  the  sun,  possesses  four  satellites.     Neptune, 
the  eighth  and  last  planet  known  from  the  sun,  has  one 
moon. 

Mercury — An  Inferior  Planet.  ^ 
Mercury's  mcdn  distance  from  the  sun  is  35,000,000 
miles;  its  shortest  distance  is  28,000,000  miles;  its  greatest 
distance    is    42,500,000    miles;   its    eccentricity   is   about 
14,500,000  miles;  its  diameter  2,962  miles.     Its  time  of 
axial  rotation,  24  hours  5  minutes  and  30  seconds;  its  mean 
orbital    velocity    is    about    106,000    miles    an    hour.     Its 
variation  from  the  ecliptic  is  7°  6'.     Its  orbital  periodic 
time  about  the  sun  is;  siderial,   87.96  da5rs;  synodical, 
1 1 5  . 8  days.     Mercury,  Vt::.:?  and  our  moon  come  in  transit 
(apparently  crossing  the  sun's   disk),  or  in  a  direct  line 
between   the   sun   and   earth,   at   periodic  times.     These 
bodies  cannot  withstand  the  undulating  electric  currents 
that  they  are  subjected  to  in  this  position,  therefore,  they 
are,  as  it  were,  driven  across  the  pVatve  oi  \3aft  ecliptic  at 
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T^arious  angles,  as  though  this  electric  force  was  a  repulsion 
ipon  them  or  the  matter  composing  them.     This  is  the 
:;ase  with  all  bodies  when  placed  in  this  position.     The 
body  of  matter  in  the  middle,  or  the  body  coming  between 
two  other  bodies,  absorbs  the  electricity  from  the  two 
outside  ones  with  great  force,  and  by  this  force  it  expands 
and  leaves  this  position  by  moving  to  one  side  or  the  other 
of  the  plane  of  the  ecliptic,  or  rather  crosses  the  plane  at 
some  angle  that  does  not  place  it  between  two  bodies  so 
frequently.     Mercury's  rapid  motion,   its   great   density, 
and  necessarily  the  remarkable  change  of  this  motion  and 
density  at  about  perihelion  and  aphelion  passages,  agitate 
the  whole  solar  system  upon  many  of  these  occasions. 
The  great  changes  of  motion,  density,  and  electric  currents 
account  for  the  rugged,  rough  motmtains,  (supposed  to 
be  50,000  feet  high);  also  luminous  points  as  seen  upon 
Mercury's  obscure  disk — which  are  supposed  to  be  volcanos 
in  a  state  of  activity,  and  which  would  seem  to  be  a  very 
reasonable  suggestion  of  facts.     (As  the  elements  com- 
posing our  moon  must  be  in  about  some  such  a  state 
of  agitated  changes,  the  bright  illuminated  points  and 
lines  upon  the  moon  must  be  the  illuminated  gases  escaping 
to  the  dark  surface  of  the  moon  as  they  move  from  the 
illuminated  to  the  dark  side  of  the  satellite.) 
Venus — ^An  Inferior  Planet. —  $ 
Venus,  alternately  the  bright  morning  and  evening, 
star,  moves  on  an  orbit  nearly  circular,  at  about  the  mean 
distance  from  the  sun  of  66,000,000  miles.     Its  diameter  is 
7,500  miles.  Its  orbital  velocity  is  about  77,000  miles  an 
hour.     It  revolves  on  its  axis  in  23  hours  and  21  minutes. 
Its  siderial  periodic  time  about  the  sun  is   224.7   days; 
its  synodical  time  is  583.9  days.     Venus  varies  from  the 
ecliptic  3°  23'. 

The  Earth.   0 
Its  mean  distance  from  the  sun  is  about  91,840,000 
niles.     Its  orbital  velocity  is  about  67,000  miles  atv\YOUT. 
'ts  diameter,  Bear  /,p^5  miles  (7,924.9111).     Its  tvrcve  oi 
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axial  rotation,  23  hours  56  minutes  and  4  Seconds.  T 
revolvs  around  the  sun  in  365  1-4  days. 

The  axis  of  the  earth  is  inclined  23  1-2  degtces  froir 
the  perpendicular  to  its  orbit.  The  axis  of  the  earth  it 
■constantly  (or  nearly  so)  pointing  to  the  north  star.  Al 
the  equinoxes  one-half  of  the  earth's  surface  is  illuminated 
from  pole  to  pole,  hence  the  days  and  nights  are  of  equal 
length.  The  earth  passes  its  vernal  equinox  March  20th 
and  its  autumnal  equinox  September  22nd.  By  the  2is1 
of  June  the  earth's  orbital  motion  brings  the  earth's  posi- 
tion so  that  the  sun  is  verticle  23  1-2  degrees  north  of  its 
equinoctial  point.  This  produces  the  summer  solstice  in 
the  northern  hemisphere,  and  winter  in  the  southern 
liemisphere.  The  earth's  orbital  motion  brings  the  earth's 
position  so  that  the  sun  is  verticle  over  its  equator  again 
September  2  2d,  or  at  the  autunmal  equinox.  The  earth's 
orbital  motion  brings  the  sun  vertical  23  1-2  degrees  south 
of  the  earth's  equinoctial  point,  on  the  21st  of  December, 
or  to  the  winter  solstice  in  the  northern  hemisphere  and 
summer  in  the  southern  hemisphere.  The  earth's  orbital 
motion  brings  the  earth's  equinoctial  point  to  the  sun'? 
vertical  line  and  earth's  equator  again,  March  20th,  and  by 
this  illuminating  one  half  of  the  earth's  surface  from  pole 
to  pole. 

The  extent  of  declination  of  the  sun's  verticle  from  the 
-equinoctial  is  23  1-2  degrees  north  or  south,  or  on  each 
side  of  the  equator.  At  the  summer  solstice  the  sun  is 
verticle  23  1-2  degrees  north  of  the  equator,  and  at  the 
winter  solstice  it  is  verticle  23  1-2  degrees  south  of  the 
earth's  equator.  This  is  called  the  obliquity  of  the  ecliptic 
These  various  (seasons  or)  periodic  positions  of  certair 
parts  of  the  earth's  surface  are  brought  to  the  sun's  verticle 
by  a  sort  of  a  spiral  motion  of  the  earth  on  its  orbit — whicl 
•orbital  motion  brings  these  certian  parts  of  the  earth': 
surface  under  the  sun's  verticle  at  these  certain  seasons  o 
the  (year  or  by  the)  earth's  annual  revolution  about  th 
sun,  as  described  above — or  at  spring,  summer,  autumi 
i  winter  seasons  and  positions. 
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The  earth  is  ia  perihelion  about  December  jist,  and  in 
iphelion  about  the  i&t  of  July.  Its  perihelion  is  in  lon- 
gitude ioo°  3i',  and  its  aphelion  is  380"  21'.  The  earth's 
vokme,  according  to  Airy,  is  only  one  part  out  of  i  ,400,000 
volumes  of  that  of  the  cun.  Its  mass  is  one  part  out  of 
about  353,000  parts  of  the  sun. 

Tbb  Changes  of  the  Seasons. 

The  following  cut  exhibits  the  earth  in  its  various 
[Ksitiong  as  it  moves,  in  its  orbital  motion,  through  the 
season  constellations — its  spring  equinox,  its  summer 
solstice,  its  auttunnal  equinox,  and  its  winter  solstice,  etc. 


The  equinoxes  move  westward  about  50"  annually. 
The  eirth's  perihelion  point  moves  eastward  about  12"  a 
year.  By  this  movement  of  the  vernal  equinox  westward 
50",  and  the  perihelion  eastward  la",  these  two  points 
become  further  apart  each  year  {for  a  long  time)  by  6a",  or 
i'  %".  A  revolution  of  360  degrees,  (of  procession,  or  fall- 
ing back  of  the  equinoxes)  would  require  about  26,000 
years — ^while  the  advance  of  the  perihelion,  or  apside, 
eastward  through  360  degrees,  or  a  revolution,  would 
require  about  110,000  years. 
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The  Moon — Our  Earth's  Satellite.  © 
The  moon  is  our  nearest  planetary  neighbor.  It  is  a 
body  of  matter  revolving  about  our  globe,  and  apparently 
exercising  considerable  influence  upon  our  sphere.  The 
moon's  mean  distance  from  the  earth  is  238,800  miles. 
Its  least  distance  is  225,700  miles,  and  the  greatest  distance 
is  251,900  miles.  It  is  26,000  miles  nearer  the  earth  at 
perigee  than  it  is  at  apogee.  It  revolves  on  its  axis  to  the 
stm,  in  27  days  7  hours  and  43  minutes,  which  is  about 
the  same  period  of  time  as  that  of  its  sideral  revolution. 
Its  synodical  period  is  29  1-2  days.  It  possesses  no  axial 
rotation  to  the  earth,  therefore  it  always  turns  about  the 
same  side  towards  our  globe.  It  appears  to  move  around 
the  earth  at  about  the  rate  of  2,273  miles  an  hour.  Its 
variation,  or  the  inclination  of  its  orbit  to  the  plane  of 
the  eclipHc,  is  5°  8'.  The  moon's  orbit  revolves  around 
the  earth,  as  well  as  the  moon  itself — that  is,  its  nearest 
and  farthest  orbital  points  make  a  revolution  around  the 
earth  once  in  each  8  years  and  310  1-2  days.  This  is 
termed  the  progression  of  the  apsides.  The  line  of  the 
moon's  nodes  is  also  in  motion,  moving  around  the  earth 
and  ecliptic  in  a  retrograde  direction,  or  from  east  to  west, 
in  a  period  of  about  18  1-2  years.  The  moon's  nodes  are 
the  two  points  where  the  moon  touches  or  crosses  the  plane 
of  the  ecliptic  or  earth's  orbit,  on  its  passages  going  from 
north  to  south,  or  from  south  to  north  declinations,  etc. 

Mars — A  Superior  Planet.  S 
Mars  is  the  fourth  planet  from  the  stm.  It  is  a  small 
body,  with  a  long  orbit.  Its  mean  distance  is  152,000,000 
miles;  its  least  or  perihelion  distance  is  126,300,000  miles. 
Its  diameter  is  4,920  miles.  It  revolves  arotmd  the  sun 
in  686.97  days.  Its  axial  rotation  takes  24  hours  37 
minutes  and  23  seconds.  Its  variation  from  the  plane  of 
the  ecliptic  is  i®  and  about  51'.  Mars  is  about  26,000,000 
miles  nearer  the  sun  at  perihelion  than  at  its  aphelion. 
Mars  has  two  small  satellites.  They  were  discovered  at 
Washington,  D.  C,  in  1877,  by  Prof.  A.  Hall.     The  inner 
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moon  is  about  4,000  miles  from  the  planet;  its  orbital 
revoltttion  is  7  hours  and  39  minutes.  The  outer  one 
revolves  about  the  planet  in  30  hotirs  and  17  minutes. 

Mars  is  an  oblate  planet — according  to  William  Her- 
ichel,  its  equatorial  diameter  is  272  miles  greater  than  its 
wlar  diameter;  but  Mr.  G.  R.  Hind  makes  its  equatorial 
liameter  85  miles  greater  than  its  polar  diameter.  But 
fars  possesses  26,000,000  miles  of  elipticity  in  its  orbit, 
nd  the  length  of  a  planet's  orbit  governs  the  axial  rotation 
f  the  planet,  and  the  axial  rotation  controls  the  quantity 
f  the  ellipticity  in  a  planetary  path,  and  the  length  of  the 
Uipticity  in  an  orbit  must  regulate  the  shape  of  the  planet's 
ody  or  matter,  itself — or  the  ellipiticity  in  a  planetary 
rbit  regulates  the  amount  of  change  that  it  goes  through 
ich  orbital  revolution;  and  those  with  the  longest  orbits 

0  through  the  greatest  amoimt  of  change,  eaA  orbital 
evolution.  A  mass  of  matter  having  no  axial  rotation 
)  the  body  that  it  revolves  about  is  a  perfect  comet  to  that 
sntral  body.  A  planet  or  body  of  matter,  having  a  perfect 
rial  rotation  possesses  no  ellipticity  in  its  orbit,  therefore 
oes  through  none,  or  but  little  change  of  density  or  motion 

1  its  orbital  revolutions.  Venus  is  nearly  in  thi<^  condi- 
on.  Mars  possesses  26,000,000,  and  the  earth  3,000,000 
dies  of  elUpticity,  in  their  orbits — therefore  Mars  contains 
2-3  times  as  much  ellipticity,  in  its  orbit,  as  the  earth — 
>nsequently,  in  the  same  proportion,  if  Mars  has  (in  round 
limbers)  160  miles  of  oblateness  in  its  conformation, 
le  earth  should  have  20  miles,  or  160-^8=20  miles;  this 
laking  the  earth's  equatorial  diameter  20  miles  greater 
lan  its  polar  diameter.  Prof.  Richtird  Mansill's  theory 
,  "that  the  remarkable  illumination  and  brightness  about 
ars,  and  its  bright  spots,  are  caused  by  and  through 
le  illuminated  gases  that  are  about  the  planet,  and 
5eded  to  enable  the  body  to  go  through  the  great  amount 

change  of  motion  md  density  that  it  must  pass  through, 
'  adjust  itself  to  the  great  quantity  of  ellipticity  that 
in  its  orbit."     This  planet  possesses  about  20  per  eet\\„ 
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of  the  element,  or  nature  of  a  comet,  in  it«  ellipticity.  This 
is  possibly  the  cause  of  this  planet  appearing  to  vary  so 
much,  at  times,  as  it  is  said  to  do. 

The  Asteroids,  or  Planetoids,  Minor  Planets. 

This  belt  of  numerous  small  planets  is  located  in  the 
space  between  Mars  and  Jupiter.  Their  6rbits  are  included 
in  a  wide  ring  at  an  average  distance  of  about  255,000,000 
miles  from  the  sun.  Their  orbits  incline  at  various  angles 
to  the  ecliptic,  and  their  paths  possess  considerable  eccen- 
tricity. These  bodies  are  so  small  that  Uttle  is  kno^^ti 
about  the  elements  composing  them. 

Jupiter,  A  Superior  Planet.  % 

Jupiter  is  the  fifth  principal  planet  from  the  sun ;  it  is 
the  largest  of  the  planets.  Its  equatorial  diameter  is  about 
88,000  miles.  Its  mean  distance  from  the  sim  is  about 
475,6oo,4do  miles;  its  least,  452,000,000,  and  its  greatest, 
498,000,000  miles  from  that  body.  The  time  of  axial 
rotation  is  supposed  to  be  9  hours  and  55  minutes. 
Its  orbital  motion  is  28,700  miles  an  hour.  Its  orbit  J 
periodic  time  is  4,332.58  days.  Jupiter's  equatorial  dia- 
meter is  supposed  to  be  about  5,000  miles  more  than  its 
polar  diameter.  Jupiter  is  about  45,000,000  miles  nearer 
the  sun  at  its  perihelion  than  at  its  aphelion  passages.  The 
volume  of  Jupiter  is  about  1,244  times  that  of  the  earth. 
The  inclination  of  Jupiter's  axis  to  its  orbit  is  about  3 
degrees.  The  inclination  of  its  orbit  to  the  plane  of  the 
ecliptic  is  1°  18'.  Its  synodic  period  is  398.8  days.  (Its 
mass  is  said  to  be  about  301  times  that  of  the  earth.)  Jupi- 
ter has  four  moons,  at  the  following  distances  from  the 
planet:  264,000;  423.000;  678,000;  and  i,n8,ooo  miles. 

Saturn,  A  Superior  Planet.  T?. 

Saturn,  the  sixth  principal  planet  from  the  sun,  revolves 
around  that  body  in  10,759. 22  days,  or  about  29  1-2  years, 
at  a  mean  distance  of  872,000,000  miles.  (Its  synodic 
period  is  378  days.)  Its  least  distance  is  823,000,000  miles, 
and  its  greatest  distance  is  921,000,000  miles.  Saturn  is 
supposed  to  revolve  on  its  axis  otvee  m  \o  \vours  and  2Q 
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imnutes.  Its  equatorial  diameter  is  77.900  miles.  Its 
oblateness  is  greater  tlun  any  other  planet.  The  planet's 
polir  diameter  is  considered  to  be  7,800  miles  shorter  than 
its  eqttatorial  diameter.  The  inclination  of  its  orbit  to  the 
plane  of  the  ecliptic  is  about  21-2  degrees.  Saturn  is  about 
98,000,000  miles  nearer  the  sim  at  perihelion  than  at  aphe- 
Hon.  Its  velocity  in  its  orbit  is  about  21,221  miles  an  hour. 
The  incUnation  of  its  axis  to  the  plane  of  its  orbit  is  about 
27  degrees.  This  planet  is  encompassed  by  three  rings, 
and  accompanied  by  eight  satelUtes.  (The  astronomers  at 
large  are  as  much  at  sea  over  the  rings  of  Saturn,  as  the 
architects  are  over  the  building  of  the  Great  Pyramid.) 
Uranus,  A  Superior  Planet.  IJf 

Uranus  is  the  seventh  principal  planet  from  the  sun, 
and  revolves  arotmd  that  body  at  a  mean  distance  of 
^753,000,000  miles,  in  a  period  of  30,686 .  82  days,  or  about 
84  years.  Its  least  distance  is  1,672,000,000  miles,  and 
greatest  distance  is  1,835,000,000  miles.  Uranus  is  about 
163,000,000  miles  nearer  the  sun  at  perihelion  than  at 
aphelion.  The  inclination  of  its  orbit  is  46  1-2  minutes. 
Its  synodic  period  is  369.65  days.  Uranus'  diameter  is 
33,000  miles.  Its  equatorial  diameter,  like  Jupiter  and 
Saturn,  is  greater  than  its  polar  diameter,  but  the  difference 
is  not  exactly  known.  The  volume  of  Uranus  is  about  72 
1-2  times  that  that  of  the  earth.  Uranus  is  attended  by 
four  moons,  that  revolve  about  the  planet  in  the  opposite 
direction  to  that  of  the  motions  of  other  satellites  about 
their  primaries.  Its  velocity  in  its  orbit  is  14,963  miles  an 
hour. 

Neptune,  A  Superior  Planet.  t|/ 

Nepttme  is  the  eighth  principxl  planet  from  the  sim, 
around  which  body  it  revolves  in  60,126  days,  or  about 
164  1-4  years,  at  a  mean  distance  of  2,746,000,000  miles. 
Its  lea<it  distance  is  2,722,000,000  miles,  md  greatest  dis- 
tance i;!>  2,770,000,000  miles.  Neptune  is  about  48,000,000 
miles  nearer  the  stm  at  its  perihelion  passage  than  it  is  at 
its  aphelion  passage.    The  inclination  of  its  orbit  \/c>  \SDkft 
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plane  of  the  ecliptic  is  about  i  3-4  degrees.  Its  diameter 
is  36,600  miles.  Its  synodic  period  is  about  367  1-2  days. 
Neptune  is  attended  by  one  satellite  that  revolves  around 
the  planet  in  a  retrograde  motion,  or  from  east  to  west  like 
the  moons  of  Uranus. 

Eccentricities  of  the  Planets. 
'        The  eccentricities  of  the  planets,  as  considered  by  one- 
half  their  major  axis,  are  approximately:     Mercury,  1-5; 
Venus,   1-145;  Earth,   1-60;  Mars,   i-io;  Jupiter,   1-21; 
Saturn,  1-18;  Uranus,  1-22;  Neptune,  i-iii. 

THE  EARTH  AND  WORLD  BUILDING. 

(Sec.  8.)  The  above  subject  should  have  preceded 
this  work  in  a  full  quarto  volume;  (as  we  stated  in  our 
preface)  but  a  short  chapter  introduced  at  this  point  of  our 
discussion,  on  the  above  subject,  will  relieve  us  of  further 
explanation  when  we  come  to  the  subject  of  the  material 
used  in  the  building  of  the  Great  Pyramid. 

THE  CREATION  AND  THE  CREATOR.— In  refer- 
ence to  the  creation  and  the  Creator,  we  are  led  to  suppose 
that  an  all-wise  and  an  all-powerful  and  an  almighty  Omnip- 
otent or  Being,  who  might  govern  all  the  matter  of  this 
universe  with  his  wisdom  and  will,  but  whom,  we  think, 
would  start  the  universal  elements  in  their  motions,  changes 
and  combining  conditions  in  such  a  manner  as  he  intended 
them  to  go  in,  in  the  start.  Such  a  sy<?tem  as  this  appeals 
to  us,  but  we  can  hardly  think  that  he  would  be  patching 
and  mending  the  job  or  any  personal  parts  of  it  on  its  way 
as  it  moved  along.  There  are  no  known  exceptions  allowed 
to  any  reasoning  individuals  by  way  of  emollients  exempt 
ing  them  from  the  vital  natural  laws  and  forces,  as  they 
all  must  eat  (to  live),  drink,  sleep  and  grow  (and  decay) 
just  like  and  as  the  wild  brute  or  animal  creation  has  to  do 
Therefore,  if  reasoning  persons  seek  pleasure  to  an  exteni 
of  violating  natural  laws  and  their  requirements,  the  humar 
flesh  or  rubstance  suffers  for  it  to  an  equal  extent  of  th( 
violation  of  such  laws  committed.     Therefore,  there  is  nc 
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need  of  a  Supreme  or  an  All-Wise  Being  interfering  with 
the  petty  afEairs  of  human  beings.  This  theory  may  appear 
to  indicate  to  some  extent  that  (cultivated  mind),  reasoning 
human  individuals,  as  being  somewhat  as  free  agents,  btit 
who  at  the  same  time  (we  think)  mustpiy  the  penalties 
of  their  own  follies  and  crimes  with  the  pangs  and  pains 
in  their  own  Hving  flesh. 

The  whole  system  is  a  grand  one,  and  we  are  simply 
trying  to  learn  what  elements  our  mass  (the  earth)  is  com- 
posed of,  and  about  when  and  how  it  commenced  to  grow 
or  condense,  and  at  about  what  stage  or  age  animal  and 
vegetable  life  commenced  upon  our  globe,  and  what  is 
Hkely  to  be  the  final  results  of  the  earth.  As  the  masses 
are  not  ready  for  such  a  solution  (or  theory),  our  reward 
will  be,  simply  the  love  we  have  for  this  beautiful  scheme. 
Appearance  op  the  First  Germs  of  Life  Upon  the 

Earth. 

No  life  could  have  existed  upon  the  earth  until  the 
primary  or  crystalized  rock  formation  had  condensed  and 
become  colid  enough  and  sufficiently  steady  and  quiet 
long  enough  to  support  animal  life.  And,  life  even  then, 
and  that  of  the  lowest  kind,  could  not  have  commenced 
upon  the  globe  until  dry  land  h  xd  appeared,  and  the  carbon 
existed  in  a  state  of  solution,  and  this  being  washed  about 
the  .<!ilicated  shores  where  this  element  (carbon)  could  ex- 
pand and  unite  with  the  oxygen  of  the  air. 

At  or  about  this  time  the  first  life  on  this  globe  could 
kave  cotninenced,  or  as  soon  as  a  single  organic  cell  could 
be  formed,  and  this  would  occur  coinciding  with  the  first 
formation  of  carbonic  acid  gas,  and  which  would  generate 
at  the  same  time  a  little  alcohol  and  spirits,  and  as  the  car- 
ton expanded  upon  the  shore  it  is  probable  that  a  portion  of 
the  atmosphere  Would  be  absorbed  and  condensed — they 
would  constitute  the  the  organization  of  the  organic  ele- 
ments, or  such  as  the  hydrogen  and  oxygen  composing  the 
water — ^the  carbon  in  solution  and  the  nitrogen  of  the  atxxvo^* 
phere,  and  until  these  conditions  existed  ho  life  cou\d\ifiCV^ 


148  THE    GBEAT   PYBAMID   JEEZEH 

taken  place  on  this  globe.  But  as  soon  as  these  conditions 
did  exist,  nothing  cotdd  prevent  these  elements  from  going 
into  animal  and  vegetable  life;  (the  lower  orders)  of  life 
spread  rapidly  all  over  the  dry  part  of  the  earth.  Nothing 
up  to  this  day  has  or  could  prevent  animal  growth  or  decay, 
nor  is  anything  likely  to  put  a  stop  to  its  progress  for  a  long 
time  in  the  future.  Two-thirds  of  the  (dry)  earth  is  covered 
by  a  scum  of  life  that  cannot  be  suppressed  as  long  as  there 
is  carbon  in  water  in  solution  and  nitrogen  gas  in  the  air, 
but  as  it  is  at  this  time  and  as  it  has  been  since  the  first 
dawn  of  life  upon  our  sphere.  Those  who  contend  that  the 
spontaneous  generation  of  low  orders  of  animals  are  going 
on  today  are  probably  correct ;  and  those  who  contend  that 
life  started  from  a  secret  or  unexplainable  germ  and  that 
life  is  the  continuation  of  a  germ  that  no  one  knows  any- 
thing about,  may  hold  their  own  for  a  time,  for  the  reason 
that  nattiral  life  cannot  germinate  or  develop  without  a 
free  access  of  moisttire,  or  water  and  atmosphere  and  carbon 
and  nitrogen.  They  are  all  contained  in  the  germs  of  life 
when  compounded  in  suitable  (solutions  and)  quantities, 
but  when  put  under  an  influence  that  produces  death  or 
something  that  prevents  chemical  action,  then,  of  course, 
there  is  no  development  of  life.  But  when  the  organic 
elements,  as  referred  to  above,  are  left  free  to  mingle,  then 
life  is  the  result,  and  it  cannot  be  repressed  from  developing 
and  making  itself  manifest  in  the  shape  of  the  lower  orders 
or  forms  of  life.  The  first  organic  matter  collected  on  the 
earth  would  likely  be  a  corruption  of  organic  elements- 
water  and  carbon  in  solution,  and  other  earthy  and  slimy 
matter  and  the  atmosphere.  From  such  a  mass  fermen- 
tation and  decomposition  would  be  inaugurated,  from 
which  a  little  hydrogen  would  escape,  and  where  carbonic 
acid  would  be  developed  by  the  expanding  carbon  and 
condensing  oxygen,  and  they  tmited,  and  at  the  same  time 
a  portion  of  nitrogen  may  be  absorbed  and  condensed— 
and  here  would  be  the  germ  or  development  of  the  cell. 
The  carbonic  acid  would  hang  about  the  land  orshord 
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uniting  with  other  matter,  and  under  the  sun's  influence 
^ttld  commence  to  develop  a  low  order  of  vegetable  matter 
)r  such  matter  as  the  naturalists  have  been  tmable  to 
ledde  whethei:  it  belongs  to  the  animal  or  vegetable  king- 
loms.  We  now  reach  the  lichens,  mosses,  fungus,  algae  or 
ea-weeds  and  other  low  orders,  of  a  near  compound  of 
nimal  and  vegetable  matter — from  the  decomposition  of 
liis  class  of  infusoria,  animalculae,  monads,  etc.,  would 
ppear.  The  fermentation  of  this  matter  would  develop 
irbonic  acid  to  feed  and  support  the  growing  of  vegetation, 
he  decaying  vegetation  would  famish  the  juices  about 
le  shores  to  support  fermentation  and  the  low  orders  of 
aimal  life  about  the  shores  which  would  result  therefrom, 
herefore,  after  life  had  reached  this  stage  of  progress,  the 
ivance  wotdd  Ukely  be  very  rapid,  both  in  quantity  and 
uality  of  animal  and  vegetable  types. 

The  Age  op  the  Earth. 
If  we  assujne  that  it  requires  a  year  to  grow  vegetation 
ttough  to  form  one  ton  of  merchantable  coal  to  the  acre 
'hen  converted  into  that  element,  and  there  are  about  an 
verage  of  i  ,000  tons  of  coal  to  the  acre  in  a  vein  one  foot 
lick  or  4,000  tons  in  a  bed  four  feet  thick,  and  8,000  in  an 
!ght  foot  stratum — or  say  it  would  require  100,000  years 
t  this  rate  to  supply  100  feet  of  combined  coal  beds,  or  at 
le  same  rate  of  building  the  earth's  crust  up  by  chemical 
mdensations  it  would  need  or  require  1,000,000  years  for 
ich  1,000  feet,  or  100,000,000  years  for  each  100,000  feet  of 
le  earth's  crust.  Therefore,  it  has  been  perhaps  possible  to 
aild  up  parts  of  the  earth's  crust  at  about  the  rate  of  one 
ot  in  1,000  years — ^but,  as  there  were  always  parts  of  the 
irth  covered  by  water,  nothing  like  this  much  (under  the 
ater)  could  be  accomplished.  Therefore,  this  time  may 
J  multiplied  by  five,  or  say  it  would  take  500,000,000  years 
I  build  up  the  first  100,000  feet  of  the  earth's  crust —  or 
X)ut  this  same  proportion  of  time,  let  it  (the  thickness) 
i  more  or  less,  to  produce  the  same  amotmt  of  the  earth's 
ust  or  strata.    As  it  is  possible  that  this  contaVofi  gcat" 
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of  the  earth's  crust  (and  perhaps  more),  as  the  temperature 
increases  one  degree  for  every  60  feet  of  descent,  and  as  this 
wotdd  fuse  everything  known  to  us  before  reaching  100,000 
feet  from  the  earth's  surface,  there  is  no  doubt  but  the  earth 
has  been  principally  built  up  by  chemical  condensations, 
even  from  the  first  condensations  (of  oxygen  and  hydrogen) 
of  the  primary  crystalline  rocks,  when  oxygen  and  siUcium, 
oxygen  and  aluminium,  oxygen  and  magnesium,  and  after- 
wards oxygen  and  calcium,  were  condensed  together  (also 
oxygen  and  carbon).  This  is  the  manner  and  way  in  which 
the  crust  of  the  earth  has  been  condensed  and  built  up  to 
its  present  condition — and  not  by  the  spontaneous  radiation 
of  heat  (from  it)  so-called,  and  which  is  generally  supposed 
to  have  been  the  case  or  cause  of  the  cooling  and  condensing 
and  building  up  of  the  earth's  crust.  All  the  primary  rocks 
were  formed  and  condensed  in  regular  order  by  chemical 
combinations.  The  primary  crystalline  rock  formation 
went  on,  followed  by  the  Silurian  measures ;  then  the  Carbon 
age  appeared  with  its  fermentations,  and  by  this  furnishing 
food  and  substance  for  vegetable  growth,  and  this  vegeta- 
tion became  food  again  for  animal  live  of  both  marine  and 
land  species.  We  quote  the  following  from  **/!  New  Systctii 
of  Universal  Natural  Science,"  by  Mansill:  ^'Therefore, 
to  sum  the  progress  of  our  globe  up  to  this  time,  in  short 
it  is  this:  The  earth's  crust  is  constantly  being  worked 
over  and  over  again  by  internal  and  external  corrosians, 
and  by  this  it  is  made  thicker  and  harder  through  the 
absorption  of  oxygen  from  the  air  and  space  to  supply  the 
chemical  processes  that  are  performed  through  the  long 
progress  of  the  construction  of  the  earth's  crust. 

The  consumption  of  oxygen  from  the  air  for  each  indi- 
vidual amotmts  to  about  two  pounds  a  day,  and  for  every 
6  pounds  of  pure  carbon  consumed  in  combustion,  the  world 
over,  consumes  16  pounds  of  oxygen  to  convert  it  into  car- 
bonic acid  gas,  much  of  which  gas  is  absorbed  by  the  waters 
of  the  globe,  and  therein  forming  chemical  compounds 
with  the  earthy  elements  within  the  water  and  thereby 
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building  up  the  strata  of  the  earth.  All  the  processes  of 
fermentation  and  decompositions  absorb  oxygen  from  the 
atmosphere  in  this  manner  to  support  their  operations. 
Therefore  the  total  consumption  of  oxygen  extracted  from 
the  air  each  day  to  support  the  chemical  actions  cannot  be 
much  less  than  from  10,000,000  to  20,000,000  tons  per  day. 
For  every  8tbs  of  hydrogen  gas  burnt  there  must  64lbs  of 
oxygen  condense  and  contract  its  volume  to  form  72lbs.  of 
water.  Just  think  of  the  quantity  of  oxygen  and  hydrogen 
stored  in  all  the  waters  of  the  globe !  If  this  fluid  averaged 
21-4  miles  thick  all  over  the  globe  we  should  have  two 
miles  deep  of  a  belt  of  oxygen  and  one-fourth  of  a  mile 
thick  of  hydrogen — that  is,  if  these  two  elements  were 
separated  into  their  component  parts. 

We  therefore,  find  our  earth,  at  this  time,  existing  as  a 
globe  of  matter  composed  (chemiciUy  speaking)  of  sevjeral 
kinds  and  various  densities,  and  possessing  a  diameter  of 
about  8,000  miles  and  a  circumference  of  about  25,000  miles 
and  an  area  of  about  200,000,000  miles,  and  moving 
through  space  at  the  rate  of  about  66,000  miles  an  hour, 
and  at  a  supposed  distance  from  the  sun  of  92,000,000 
(pyramidal  measure  91,840,000)  miles.  The  contents  of  its 
volume  is  computed  to  be  about  260,000,000,000  cubic  miles. 
The  number  of  tons  of  matter  it  contains  is  comptjted  to  be 
abotit  3,510,000,000,000,000,000,000  tons  (this  is  compu- 
ting the  earth  as  being  solid  and  three  times  the  weight  of 
water).  Therefore,  if  the  earth  was  composed  totally  of 
oxygen  it  could  have  absorbed  and  condensed  about  1 1 ,000,- 
000  tons  of  oxygen  a  day,  or  about  four  billion  tons  a  year 
for a  period  of  875,000,000,000  years  in  order  to  reach  ito 
present  condition.  But  allowing  half  of  this  time  for  the 
first  accumulation  of  matter — as  a  mass  of  gas — in  the  shape 
of  a  globe  or  comet,  and  then  take  one-half  of  the  other 
half  for  the  other  matter  contained  in  the  composition  of 
the  earth,  then  there  could  have  been  condensed  by  the 
earth  11,000,000  tons  of  oxygen  each  day  for  more  than 
300  billions  of  years  in  bringing  the  earth  to  its  pte^e^rvt 
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condition,  and  even  if  onr  earth  consisted  of  only  a  shell 
of  dense  matter  not  exceeding  one  hundred  miles  in  thick- 
ness it  cotdd  have  constimed  11,000,000  tons  of  oxygen  a 
day  for  many  millions  of  years.  Therefore,  such  is  the 
supply  of  nature's  resources.** 

Rocks  and  Strata  and  Their  Composition. 

GRANITE. — It  has  been  considered  that  granite 
was  the  foundation  and  oldest  rock  of  the  earth's  crust. 
It  may  be  the  oldest  compotmded  consolidated  rock,  but 
it  can  hardly  be  the  oldest  rock  making  substone,  for  it  is 
composed  of  quartz,  mica  and  felspar. 

QUARTZ. — Composed  principally  of  silica  and  silex 
is  composed  of  5 1  parts  of  oxygen  and  49  parts  of  the  base. 
Felspar  is  composed  of  67  parts  of  silica,  18  of  alumina, 
2  of  lime,  12  of  potass  and  one  part  of  the  oixde  of  iron. 
Mica  is  composed  of  47  parts  of  silica,  22  of  alumina,  14  of 
potass,  15  of  the  oxide  of  iron  and  2  parts  of  the  oxide  of 
manganese.     Therefore,  when  we  reach  the  structure  and 
composition  of  granite  in  the  building  up  of  the  earth's 
crust,  we  have  silicium  and  oxygen  united,  forming  silica ; 
and  this  united  with  alumina,  potass,  oxide  of  iron,  a  little 
lime  and  a  small  quantity  of  oxide  of  manganese;  conse- 
quently the  earth  must  have  been  a  long  way  advanced  in. 
the  progress  of  condensing  and  constructing  its  crust  wheci- 
granite  was  compounded. 

THE  ELEMENTS  CONDENSED  TOWARDS  FORM- 
ING THE  EARTH'S  CRUST.— Thefirst  elements  to  con- 
dense in  forming  the  earth's  solid  crust  would  appear  to  b^ 
silicium,  which  appears  to  have  the  strongest  absorbing' 
or  uniting  power  for  oxygen  (excepting,  perhaps,  hydrogeit 
— which  probably  had  the  strongest  absorbing  power  for 
oxygen,  and  claimed  it  to  form  the  waters  and  vapors  about 
the  globe) — and  by  this  forming  silex  and  silica.     Potassi- 
um would  likely  be  the  next  element  claiming  oxygen  with 
the  strongest  force  to  condense  with ;  and  iron  the  next  in  j^ 
force  and  in  order  as  tmiting  with  the  oxygen,  and  these 
elements  would  probably  unite  mth  the  alumina,  together  ; 


FOBMATION  OP  MINERAL  SUBSTANCES 


153 


fit     5 


0) 


CO 


// 


CO 

o 

o 

Pi 

CO 

o 

< 
> 

o 

z 
o 


CO 

o 
o 

o 

H 
H 

O 

o 

H 

•< 

:s 

X 

o 
p< 

< 

CO 

O 

1-1 

o 


CI    e«    ro   M 


O    O-  iH    o 

«*5 


-  8 


CO 


O       ^O     M       M       M 


«^  o 

o 


5 

'C 


O   O    O    c« 
to  «« 


«^  »o   O     O     O 


O 
O 


o 
o 


at 
O 


*^«00*^toc«00 

^      «  MM 


o 
o 


a. 

CO 


t^  00     O 


CI     CI     M     o     O     O 


O 
O 


00     c« 


o   o   o    o    o    o   o 


o 
o 


•  M       Q.) 


CO 

0) 

O     cd 

AS 


o   o 


a 

o 


co<Ses3AiOOo^ 


c 

CO 


Q  ^ 


CO 


o 

s  ^ 

•J  .a 
o  -3 

c4    O 


M 


•  M  W 

0) 
^^ 

o  o 

(O  C3 

-^  C 

0)  .M 

^  CO 

:S  2 

o  S 

+*  _ 

s  ° 

s  ** 

O  CO 

rd  ^ 


\  ^ 


^  ,    -^ 


154  THE    GREAT    PYRAMID   JEEZEH 

THE  FIRST  ROCK.— From  these  compounds  or  com- 
binations — silex,  silica,  sand,  sandstone — pure  silica  sand- 
stone would  appear  to  be  the  first  rock  formation  condensed 
in  the  earth's  crust.  This  would  seem  to  be  the  case  from 
the  strong  power  that  silicium  has  to  unite  with  oxygen, 
and  it  being  found  so  abundant  in  the  earth's  crust  from 
first  to  last. 

THE   FIRST   CONDENSED   CARBON.— The  very 
first  carbon  that  condensed  on  the  earth  into  a  solid  must 
have  contracted  its  volume  mechanically,  for  it  could  not 
have  condensed  chemically  into  the  diamond  or  graphite,  as 
these  elements  are  not  compounds,  therefore  it  could  not 
even  unite  with  oxygen  (to  form  carbonic  acid),  for  when 
carbon  does  unite  with  oxygen  to  form  carbonic  acid  gas, 
the  carbon  expands  its  volume  to  unite  with  it  about  as 
much  as  the  oxygen  contracts  in  volume — and  when  it 
unites  with  oxygen  to  help  to  form  a  solid,  it  does  so  in- 
directly, as  it  does  in  the  case  of  forming  carbonate  of  lime, 
it  first  absorbs  oxygen  enough  to  enable  it  to  expand  into 
carbonic  acid  gas — it  then  becomes  absorbed  (itself)  by  th^ 
water — water  having  a  very  forcible  absorbing  power  io'f 
carbonic  acid — water  takes  up  about  an  equal  volume  af 
this  gas.     The  mechanical  process  of  forming  the  diamond 
(condensed  pure  carbon)  by  the  action  of  the  earth,  could 
have  been  accomplished  during  any  great  upheaval,  o^ 
sudden  changing  of  the  earth's  polarity. 

LIME. — The  metallic  base  of  lime  is  calcium,  combine^-! 
with  oxygen  like  the  other  earths.  Most  limestone  con.-' 
tains  57  per  cent,  of  lime  and  43  of  carbonic  acid.  Whex^ 
burned  in  kilns  the  moisture  and  much  carbonic  acid  i^ 
driven  off,  but  the  caustic  lime  soon  absorbs  moisture  ancJ 
carbonic  acid  from  the  air  again. 

HYDROGEN  AND  OXYGEN.— It  is,  perhaps,  harden- 
to  tell  or  learn  when  hydrogen  was  first  condensed  (witlx 
oxygen  into  water)  than  it  is  with  any  of  the  other  elements 
there  were  probably  watery  vapors  mingled  in  the  mass  o€ 
expanded  gases  that  composed  the  earth  the  day  that  it 
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asstuned  its  axial  rotation  and  became  a  planet.     Pure 
hydrogen  gas  appears  to  be  more  naturally  tmited  with 
oxygen  gas  in  process  of  explosions  than  in  any  other  way^ 
and  by  this  forming  water — one  potmd  of  hydrogen  gas 
(which  is  two  volumes)  tmites  with  eight  potmds  of  oxygen 
gas  (which  is  one  volume)  to  form  nine  pounds  of  water^ 
or  the  hydrogen  as  a  gas  is  194  1-2  feet,  and  the  oxygen  as  a 
gas  is  96  1-2  feet,  the  water  after  the  collapse  is  about  one- 
sixth  of  a  foot  and  can  produce  a  motion  through  space  of 
20,000  miles  an  hour,  while  the  hydrogen  could  only  support 
a  motion  of  i  2-3  miles  an  hour  and  the  oxygen  produce  a 
motion  of  26  1-3  miles  an  hour — such  are  the  conditions 
wrought  among  elements  by  chemical  combinations. 

[A  more  complete  epitome  of  the  planets,  and  the  new 
theory  regarding  the  (supposed)  heat  of  the  sun,  will  be 
found  in  the  later  chapters  of  this  work.] 

We  have  now  to  deal  directly  with  the  Great  Pyramid 
Jeezeh. 
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MEASURE  OP  THE  CIRCLE. 


[(treat  Pjmmid's  square  base,  aad  drcle  with  radius— PyranM's  Terttcal  hdirhi] 

The  above  diaCTam  shows,  approximately,  the  proportions  of  the  "Great Pyr»- 
Tnid  Jeezeh,"  of  Egypt.  Note.— The  Pyramid  inch— 1.001  inch  English,  and  th© 
•sacred  cubit— =25  Pyr.  ins. 

First— We  will  present  the  closest  approximation  to  the  above  aasertioD,  in 
medieval  and  modem  times,  through  the  key  of  what  is  termed  pure  mathematiO' 
Mathematicians  and  philosophers  have  asserted  that  the  nearest  approximation 
possible  to  the— tt,  or  the  value  of  the  circumference  of  a  circle  in  terms  of  if  , 

diameter,»8.  u\mmmimzmimmrtmimim9mmii96smim^»miniim0^ 

l^eeond — The  next  nearest  approximation  is  of  applied  maihemaiic8t  orof<»* 
tronomical  and  physical  science,  as  f\imi*^hed  by  all  the  first-class  nations  of  tbd 
world,  who  have  been  working  publicly  for  centuries,  and  at  a  cost  of  millions  oi 
money,  and  have  attained,  or  are  on  the  point  of  attaining,  an  accuracy,  soiD^ 
times  only  in  the  second  figuie.  sometimes  in  the  third,  fourth,  flfOi,  or  even 
lower  figures,  according  to  the  greater  or  less  difficulty  in  the  nature  of  tbe 
■question  concerned.    As  thus:— Polar  diameter  of  the  eartn  —between  500,878,000 
and  500,560,000  English  inches. 
Mean  equatorial  diameter  of  the  earth  bet.  502,080,000  and  502,280,000  Eng.  in** 
Mean  density  of  the  earth  bet.  5.3  and  6.5;  the  two  latest  determiiiations  ^f 
powerful  government  institutions. 
Mean  distance  of  the  earth  from  the  sun  bet.  91  and  93  milUons  of  milea,  Enf  • 
Obliquity  of  the  eUlptic  in  1877  a.  D.— 23°  27'  17". 9  to  28°  27'  IQ^.a 
Length  of  the  solar  tropical  year  in  mean  solar  days— 365.24222  to  865.2^221. 
Precession  of  Equinoxes  in  years-=25,816  to  25,870.  . 

Third— To  claim  to  have  found  anything  that  is  new,  or  reyiye  tk  problem  Xbf\ 
is  loit  in  the  mist  of  antiquitv,  requires  a  courage  in  this  day  of  •nlijghttnmgg* 

r— tobewillii 


'Mud  u  jdeistanding' 


bg  to  stand  alone  to  act,  to  think,  to  do 


TttB   «BBAT   PYBAXIO  OF  JTSSSSH. 


tttnated  In  the  centre,  and  mt  tbe  nme  time  mt  tu6  border,  of  the  Mctor«haped 
land  of  Ijower  Sgypt,  in  the  QeMraphleal  Centre  of  the  land  aurfaoe  of 
the  whole  world,  and  about  9  miles  8.  of  W.  of  Oairo,  the  present  capitol  of 
Egypt,  on  the  west  bank  of  the  Nile,  in  29»  58^  51'^  N.  Lat.  and  8i«>  10'  V'  E.  Lon. 
la  the  Oftat  Pyramid  of  Jeezeh,  in  Egypt. 

Egyptolc^Bta  referred  to  for  the  following  notee  on  the  Pyramids  of  Egypt,  arer 
Piazzi  Hmyth;  Howard  Tyse;  Wm.  Osborn;  Dr.  LejMiius;  Lane;  Wilkinaon;  Baw» 
Uuson,  &c. 

The  IVMne  of  tlte  C^reat  Pyramid.  Varieties  of  orthography  by  dif- 
ferent authors,  which  may  lead  to  the  correct  pronunciation,  are  as  follower 
Djiza,  DHchiseh,  Dsjise,  Dzireth,  £l-Oeezeh,  Geezeh,  Oheezeh.  Ohizeh,  Gizeh, 
Gyzeh,  Jeezeh,  Jizeh,  kc. 

Dr.  J.  A.  8.  Grant,  writes  from  his  Sanatorium,  Palais  Mantatia,  in  Cairo,  In 
March,  1877,  that  Jeezeh,  or  Qeezeh,  is  the  proper  way  of  spelling  this  word  ia 
English. 


lea  of  the  Builders  of  Clie  Three  IimrvesC  Pyrmi 

Tmrlous  Authorltlea, 


ilda  of  Jeeaeh«i 


▲ITTBOBincS. 

Herodotus 

Manetho 

Eratosthenes 

Diodorus  Sicnlus. . . 

Modem      Egyptolo 
gists 


Builder  of  the  Great 
Pyramid. 

^eopa. 
Suphis  L 

i8aophis. 
Gomaates,  or 
Chemati  atea. 
Chembrea. 

IShofo. 
Shufu. 
Koufon. 


Builder  of  the  Sec. 
ond  Pyramid. 

Chephren. 
Suphis  II. 

Saophis  II. 

Gephren. 
Nou-Shofo. 
Noum-Shufu. 
Shafre. 


Builder  of  the  Third 
Pyramid. 


Mycerinus. 
Mencheres. 

( Mescheres 
(    dotus. 

Mycerinus. 
Menkere. 
Menkerre. 
Men-kaw-ra. 


Hello* 


Date  of  the  buUdins  of  the  Crreat  Pjramld. 

The  most  satisfactory  estimate,  of  any  Egyptologist  who  has  attempted  to  fix 
the  date  of  the  building  of  this  «•  First  Oreat  Wonder  of  the  World," 
is  by  Piazzi  Smyth ;  who  has  by  a  series  of  actual  measurements  and  obnerva- 
tions,  mathematical,  astronomical  and  geographical,  extending  over  some  fifteen 
years,  fixed  the  date  about  iiS,170  JB«  C.  (Other  authorities,  without  naming 
them,  place  the  date  varying  trom  160,000  to  1,950  B.  G.)  Anyone  who  wllr 
closely  examine  all  that  has  been  written  upon  this  subject,  during  the  present 
century,  will  come  to  the  remarkable  conclusion — that,  it  was  either  built 
thousands  of  years  prior  to  the  assumed  date  of  man's  existence  on  the  earth,  by 
a  race  vastly  wiser;  or,  that  it  was  designed  by  the  "  Great  Architect,"  who  rulev 
all  things. 

Prof.  H.  L.  Smith,  of  Hobart  College,  Geneva.  N.  Y.  (in  a  private  letter)  speak- 
ing of  the  Queen's  Chamber,  in  the  Great  Pyramid,  remarks,  "  Either  there  is 
proof  in  that  chamber  of  supernatural  inspiration  granted  to  the  architect;"  or-~ 
**  That  primeval  official  i>osse8sed,  without  inspiration,  in  an  age  of  absolute  sci- 
entiflc  ignorance  4,000  years  ago,  scientific  knowledge  equal  to,  if  not  surpassing, 
that  of  the  present  highly  developed  state  of  science  in  the  modern  world." 

Position,  Siae,  Area,  Height,  etc.,  of  the  Oreat  Pyramid. 

The  Ghreat  Pyramid  is  built  ux>on,  and  near  the  edge  of  an  elevated  rocky  steppe, 
about  190  feet  above  the  fertile  plains  of  the  Nile,  and  about  125  feet  above  the 
neighboring  alluvial  plains  as  now  covered  with  sand,  upon  a  solid  ledge  of  lime- 
stone and  porphyry,  the  strata  of  which  lay  horizontal.  The  structure  at  its  base 
Is  supposed  to  be  a  perfect  square,  and  its  height,  the  proportion  of  the  square 
of  auch  base,  as  the  value  of  the  circumference  of  a  circle  is  to  the  diameter  of  the 
same,  thus:  Diameter  1.  Circumference iB= 3.  1415926535H9793238462643383279502S 
B41971693993751058209749i459230781640628G208998628034825342ll706798214808651328230» 
M70938446095505822dl7253694081284802+ . 

With  this  exception,  the  belief  exists,  that  the  circle  has  actually  been 
squared  by  the  Pyramid  measurements,  if  we  can  correctly  measure  them  to  their 
ancient  positions.  This  Pyramid  faces  exactly  North,  South,  East  and  West, 
and  tbe  ^mly  one  that  does,  of  all  the  Pyramids  in  Egypt. 

For  the  equivalents  of  the  '*  Pyramid  Inch,"  and  "  Sacred  Cubit,"  used  in  the 
calculations  which  follow — see  table  of  Pyramid  Weights  and  Measures  below. 
It  will  be  observed  that  in  nearly  every  weight  or  measurement  in  Wie  coxa^tqlA* 
Hob  of  this  Pyramid,  ibeJigur0  6i8  conMpieuouMly  present. 
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trynunld  'Weightm  and  Measiue*. 

The  basis  by  which  the  following  results  were  obtainefl,  are  vis:  For  Iiiaeal 
or  Snrfkee  Xeasare,  the  one  500-millionth  of  the  Earth's  Axis  of  Botatlbli, 
which  isasl  Pyramid  Inch,  and  equiyalent  to  1.001  Inch  English.  fTeiitM 
XMumre*  is  based  on  the  Earth^s  Size  and  Density.  Capaeitj  and  If r  j 
Measure,  on  the  Cubic  Contents  of  the  CofTer  in  the  King's  Chamber^  HeM 
and  PresMore.  A.ugie  and  Time,  on  Cosmical,  Geographical  and  Pyrami- 
dal measures. 

The  Standard  of  Length  employed  in  laying  out  the  Great  Pyramid,  Tiz:  The 
Sacred  Cubit=25  Pyramid  Inches,  in  the  measurement  of  the  perimeter  of  the 
building,  found  to  represent  a  theoretical  circle,  brings  dot  the  tm4  length  of  a 
solar  year,  tIz:  366.242  days. 

IHeasiarea  of  I«eiii^li« 


Namk. 

Length. 

Eng.  Equiyalent. 

Basis. 

Pyramid  Inch .*.. 

1. 
20. 

1.001  Inches 
30.036  Inches 

=>l.Ann.M<ii1nnth.  Earth's  Axis 

Pyramid  Sacred  Cubit. 

Botatlon. 
al.30.]ffilllonth.  Earth's  Axis 
Botatlon. 

Weights 

and  Meamirea. 

, 

Diyision,    or 
number,    of 
each       part 
contained  in 
w  e  i  g  h  t 
standard. 

Interme- 
diate di- 
yisions. 

Weight     of 
the  part  so 
diyided  in 
Pyramid 
lbs. 

Capacity     of 
the  parts  in 
Pyramid  cu- 
bical inches 
of      Earth's 
Mean     Den- 
sity. 

Capacity  of    the 
parts  in    Pyra- 
mid cubical  in- 
ches of  distilled 
water.     (T.   60° 
B.  80.  of   Pyra- 
mid.) 

Name    now 
proposed  to 
be  given  to 
tech    kind 
of  part. 

1 

4 

10 

25 

250 

2,500 

25,000 

250,000 

25,000,000 

0 
4. 
2.6 
2,6 
10. 

10. 
10. 
10. 
10. 

2,600. 

625. 

250. 

100. 

10. 

1. 

0.1 

0.01 

0.0001 

12,600. 

3,125. 

1,250. 

500. 

60. 

6. 
0.6 
0.06 
0.0006 

71,260. 
17,816. 

7,126. 

2,850. 
286. 

28.0 
2.86 
0.286 
0.00286 

Ton. 
Quarter. 
Wey. 
Owt. 

Stone. 

Pound. 
Ounce. 
Dram. 
Gram. 

Capacity  Measure. 

1  Ooirer=,4  QuartersrslOSacks=26BuBhel8=i260  Gallons,  and  ls»-71,260  cubic  Ins., 
the  capacity  of  the  Coffer  in  the  King's  Chambers.  Flnid  Heasnre— 28.6  Pry- 
amid  cubic  inches=l.  Pyramid  pound=l.  pint,  &c. 

Thermometers  in  different  countries,  compared  by  planing  the  0^  at  freezing  in 
each,  you  haye  the  same  absolute  temi>eratures  in  terms  of  flye  difEerent  thenuo> 
metric  scales. 


Fahrenheit. 

Modified    Fahr- 
enheit. 

Centigrade. 

Reaumur. 

♦Pyramid, 

122^ 
104^ 

90^ 

72^ 

60^ 
40^ 

40O 
32» 

125° 
100« 

*  The  Pyramid  Thermometer  consists  of  250<^  between  the  boiling  and  freezing 
point;  one-fifth  aboye  the  freezing  point,  or  50^  the  average  temperature  of  all 
lands,  andsthe  Mean  temperature  at  the  level  of  the  King's  Chamber  in  the 
Great  Pyramid;  which  is  situated  on  the  ^h  layer  of  stone  from  tiie  pavement  of 
the  same ;  and  upon  the  Ma  layer  of  stone  that  is  30  inches  in  thickness.  The 
former  corresponding  to  the  Mean  temperature,  viz:  50^;  the  latter  to  the  baro- 
metric pressure  of  30  inches  at  the  level  of  the  sea. 


Pyramid  Featube. 

STSTE3C  or  Angle  Measubes. 

Babylonian. 

French. 

Vulgar. 

Pyramid. 

A  whole  circumferance 

360^ 

50O  61'  14" 

26«  18'  10" 

400" 
57^.62 
29°. 23 

32" 
4«'.ei 
2<3.34 

1,000" 
144'».05 
73^  08 

Angle  of  side  with  horizon 

Ansle  of  nassaffes 

The  casing  stones  of  the  Great  Pyramid  have  an  external  slope  of  61^  61^  14^^  Ji 
M  nflTecied  by  Its  horizontal  masonry  courses.  For  every  ten  unfts  whloll  its 
structure  advances  inward  on  the  diagonal  of  the  base  to  ceatral,  nocinroal 
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darkness  (of  the  Great  Pymnld),  it  inractlcslly  rises  upwerds,  or  points  to  sun. 
thine,  daylight  and  sl^,  bjr  alne*  It  is  claimed  by  Mr.  Wm.  Petrle,  O.  E.,  that 
tiie  radina  of  the  earth'a  mean  orbit  round  the  sun,  howerer  far  away  that  may 
hs,  is  in  this  same  proportion  of  10:9.  By  this  measurement  the  sun  is  estimated 
to  be  about  91,600,000  miles  distant  ftom  the  earth. 

Komber  of  sides  of  the  whole  building,  1  square,  and  4  triangular v5 

Kumber  of  comers — 4  on  the  ground  and  1  anciently  aloft nS 


Pyramid 
Inches. 


Ancient  and  present  base-side  Moekf  t  length 

Ancient  and  present  base-diaconal  socket  length 

Present  dilapidated  base-side  length,  about 

Sum  of  the  two  base-diagonals,  to  the  nearest  inch 

Area  of  the  base  in  square  Pyr.  inches,  3,37 6,074. 1025=5,- 

401.718564  Sacred  Oubit»Bl3.292  Pyramid  Acres. 
Ancient  area  of  the  square  pavement,  about  16.  Pyr.  Acres. 
Ancient  vertical  height  of  apex  completed,  above  pavem't 

Present  dilapidated  height,  vertical,  about 

Ancient  inclined  height  at  middle  of  sides,  from  pavement 

to  completed  apex ., 

Ancient  inclined  height  at  the  comers,  pavement  to  apex. 
Ancient  vertical  height  of  apex  above  the  lowest  subterra 

near  chamber 

Elevation  of  pavement  base,  above  the  average  water  level 
Elevation  of  pavement  base,  above  the  Mediterranean  Sea. 
Elevation  of  the  lowest  subterranean  excavated  chamber 

above  the  average  water  level  of  the  country 

Length  of  side  of  present  platform  on  top  of  Great  Pyra 

mid  (it  is  flat,  except  in  so  far  as  it  has  four  or  five  large 

stones  upon  it,  the  remains  of  a  once  higher  course  of 

masonry) ,  roughly I 


9,131.05 
12,913.2(5 

8,950. 
26,827. 


5,813.01 
5,450. 

7,391.55 
8,687.87 

7,015. 
1,750. 
2,580. 

250. 


400. 


Sacred 
Cubits. 


:  365.242 
:  516.5304 
:  358. 
>1033.08 


232.6204 
218. 

295.662 
347.5148 


280.6 

70. 
103.2 

10. 


=  16. 


Measurement  and  Qnality  of  material. 

The  pavement  in  front,  and  around  the  base  of  the  Great  Pyramid  is  formed  of 
stones  21  inches  thick  by  402  inches  in  breadth,  their  length  is  not  known  (as  they 
extend  under  the  Pyramid) .  A  chasm  or  crack  in  both  pavement  and  rock  be- 
neath, near  the  North  front,  extends  to  tbe  depth  of  about  570  inches.  The  whole 
building  from  very  base  to  apex  is  not  solid  masonry;  but  as  clearly  shown  by 
the  N.  East  basal  corner,  and  indicated  more  or  less  at  a  point  or  two  in  the  wall, 
and  the  descending  entrance  passage,  includes  some  portions  of  the  live-ro(;k  of 
the  hill.  Such  portion  having  been,  however,  trimmed  rectangularly,  and  made 
to  conform  in  height  and  level  with  the  nearest  true  masonry  course.  The  supposed 
complete  mumber  of  masonry  courses,  including  the  original  topmost  corner- 
stone is  211;  of  which  202  are  still  in  place,  and  a  portion  of  2  in  fragment;  and  7 
courses  are  wanting  entirely.  These  courses  of  squared  and  cemented  blocks  of 
stone  in  horizontal  sheets,  one  above  the  other,  furm  the  mass  of  the  building  of 
the  Great  Pyramid;  they  vary  in  height  from  19  to  79  inches,  the  first  course  be- 
ing the  thickest,  (viz:  79  inches  roughly;  and  the  courses  are  laid  withoiit  any  re- 
gard as  to  thickness;  to  illustrate:  the  first  five  courses  (in  rotation)  are  79,  56,  48 
40 and  40  inches  in  thickness,  the  35th  to  the  39th  courses  run  24,  50,  41,  39  and  38; 
while  the  last  five  courses,  that  are  still  in  position,  are  22  each  in  thickness. 
■aterial  nsed.  The  casing-stone  material — compact  white  lime-stone  from 
the  Mokattam  Mountain  quarries  on  the  east  side  of  the  Nile,  with  a  density 
=s0.S67  (earth's  Mean  density=l).  General  structure  material  of  all  the  ruder 
part  of  the  masonry — ^nummulitic  lime-stone  of  the  Pyramid's  own  hill,  with  a 
denBity=*0.412.  The  inside  finishing  stone  of  the  King's  and  Queen's  Chambers, 
the  Goffer,  the  main  entrance  and  the  grand  gallery,  are  mimerous,  the  principal 
of  which  are  Red  Granite,  Black  Granite,  Gray  Granite,  Black  Marble,  Thebaic 
Karble,  Porphyry  and  Lime-stone;  the  granite  of  which,  is  supposed  to  have 
been  brought  from  the  quarries  of  Syene,  550  miles  up  the  Nile,  as  there  is  none 
nearer,  on  the  river. 

y  Prinelpal  Measurements  iirithin  the  Great  Pyramid. 

Entrance  to  Pyramid.  This  is,  at  present,  only  a  hole,  or  doorway,  or 
upper  end  of  a  hollow  passage-way,  inclining  thence  downwards  and  inwards. 
It  is  situated  on  the  Noruiem  flank  of  the  Pyramid,  in  a  very  broken  part  of  the 
masonry  now,  at  a  height  above  the  ground,  rudely  and  imperfectly  considered, 
aboutsSSS  ^rr.  ins.  Distance  of  the  centre  of  that  doorway-  hole  E&Atwatd  ot 
center  of  the  Pyramid's  Northern  flanlr,  as  between  Its  E.  and  "W.  endB=^(!f^\iv«.<; 
height  of  said  doonri^,  tnuBrersely  to  length  of  passage  wa7=47Jit4L  Vn%.\ 
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breadth  of  Mmes41.86  in«.  Kntrmnee  Pmsfiace*— An^e  of  descent  of 
floor  of  the  passage,  Southward,  IsaM^  aH';  length  downward  and  Southward 
to  the  Junction  of  the  first  aacending  paasage  inside  the  bulldings«»(MI8  Ins.; 
thence  to  Caliph  AI  Mamoun's  broken  entrance-wajaBSiK14  ins*  thence  by  the 
same  incline,  to  the  Well's  lower  mouthajidS([(jiK  ins.|  thence  to  the  end  of  the 
inclined  passage=)l06  ins. ;  thence  in  a  horizontal  direction  to  the  North  wall 
of  the  Subterranean  C^mbernJDM  ins.;  whole  length  of  descending  Entrance 
Passsgd=4,404  ins.^Bore,  in  horizontal  subterranean  region,  for  helght=8# 
Ins.,  and  breadth=s88  ins.  fei^nbterranean  anllnisliea  Chamber,  length 
£.to  W.  5596  in8.,breadthN.  to  S.  SJieS  ins.  Flat  finished  Ceiling,  floor  not 
3ret  cut  out  of  the  rock,  and  walls  not  full  depth.    Asi*endini;  JPassaM, 

i Lime-stone)  starts  in  an  upward  and  Southward  direction,  from  a  point  onthe 
eitcending  entrance-passage,  988  inches  inside  the  Pyramid;  and  the  first  180 
inches  of  its  length  is  still  filled  up  with  fast-Jammed  granite  plugs.    The  whole 
length,  from  the  descending  passage,  up  to  the  Junction  with,  and  entrance  into 
the  Grand  Gallery  is  1,642.4  inches.    Angle  of  the  floor's  ascent.  Southwards 
26*^8'.    Height  and  breadth,  the  same  as  entrance  passage,  anciently ;  now,  in 
broken  state,  somewhat  larger.    Cirrand  Gallery;  (Lime-stone). — ^Ijengthof 
inclined  floor  line,  from  N.  to  South  wall  is=s  1882  ins.    Mejssured  angle  of  ascenl^ 
Southward8=26^  IV,    Vertical  height,  at  any  one  averaire  points:339.6  inches. 
There  are  36  over  lappings  of  thereof,  and  7  of  the  walls;  the  ramps,  are  21  inches 
in  height  by  20  in  breadth.    The  floor  between  the  ramps  is  42  ins.,  and  the 
breadth  of  Gallery  above  the  ramps,  is  82  ins.    At  the  Southern  end  of  Gallery, 
there  is  a  great  step,  36  ins.  in  vertical  height,  by  61  ins.  on  the  flat  top  from  K. 
to  South.    Length  horizontally  from  G.  G.  to  ante-chamber  62.6  ins.    Upper  exit, 
at  top  of  Eastern  wall  at  its  Southern  end,  is  33  ins.  in  height  by  20  in  breadth, 
nearly  and  roughly.    Ante- Chamber :  (Lime-stone  and  Granite) .— Lengtib,  N. 
to  S.  116.2G;  breadth  at  top,  E.  to  W.  65.2;  and  height,  149.3  ins.    Eastern  wain* 
scot,  granite,  103.03  and  Western  wainscot,  granite,  111.80  ins.  in  height .    Granitt 
(density =0.479,  earth's  denslty=l)  begins  to  be  employed  in  the  course  of  ths 
length  of  this  room,  and  in  the  Crranite-Ijeaf  which  crosses  it,  at  various  dis- 
tances, as  8  to  24  ins.  from  North  wall,  in  floor,  and  side  walls.   Exit  passage,  hor^ 
izontal,  from  ante-chamber.  Southward  to  King's  Chamber,  in  granite  all  the  way: 
length  10U.2  ins.;  height  at  North  end,  43.7,  and  South  end  42.0  Ins.;  breadth  4li 
ins.    There  are  4  grooves  on  the  South  wall,  that  are  each  107.4  ins.  in  length. 
Kins's  Chamber  (Granite) .    Structure  entirely  in  granite,  form  rectangular, 
length  412.132;  breadth  206.066  Ins.;  height,  floor  to  ceiling,  230.389;  base  of  walls 
to  ceiling,  235.350  inches.    The  walls  are  in  6  equal  height  courses,  and  composed 
of  100  blocks.    Within  the  dark  King's  Chamber  is  a  CoflTer ,  and  termed,  accords 
jng  to  various  writers,  stone  box,  granite  chest,  lidless  vessel,  porphyry  vase, 
black  marble  sarcophagus  and  coflTer.    It  is  composed  of  a  darkish  variety  of  red, 
and  possibly  syenitic  granite;  now,  much  broken,  and  over  one-third  of  which  hai 
been  carried  away.    The  following  are  the  (supposed)  ancient  measurements,  by 
Piazzi  Smyth. 

measures  of  the  CoflTer  in  Pyramid  laehes. 

Length  outside,  from  89.92  to  89.62,  corrected  for  concavity  of  sides;  breadih 
outside,  38.68  to  38.61;  height  outside.  41.23  to  41.13.  Inside  measures:  length, 
77.85;  breadth,  26.70;  depth,  34.31.  Thickness  of  bottom,  6.91;  thickness  of  sides, 
6.98.  Exterior  cubic  8ize=142.316;  interior  cubic  contents  71.317,  with  a  possible 
error  of  .159  of  a  cubic  inch  in  the  measurement*  if  so,  the  exterior  is  Just  double  the 
Interior  cubic  contents.  The  cubic  capacity  of  the  Sling's  Chamber,  is  Just  50  times 
that  of  the  Coffer;  the  floor  of  which  stands  upon  the  50th  course  of  masonry  of 
the  whole  building,  and  1,686  inches  vertical  above  the  pavement,  upon  which 
the  Pyramid  stands.  In  addition  to  the  above,  regarding  the  King's  Chamber,  it 
is  shut  out  from  the  light  of  day  by  walls  nearly  180  feet  in  thickness,  with  a  tern* 
perature  almost  unvarying  the  year  round ;  as  a  depository  of  weights  and  meas- 
ures, it  is  the  best  on  the  face  of  the  earth.  Queen's  Cliamber,  (Lime-stone). 
Length  of  the  horizontal  passage,  to  the  Queen's  Chamber,  from  the  North  end  (A 
the  Grand  Gallery,  Southward,  to  the  beginuiug  of  low  part  of  the  passage  undef 
G.  G.  floor=217.8  jns.,  thence  to  low  portion  of  floor=sl,085.6  Ins.,  thence  to  Norll 
wall  of  Queen's  Chamber=216.1  ins.  Average  height  of  longest  partss46.3i;ol 
Southern  deep  part=67.5;  and  breadth  41.15  inches.  Length  of  Queen's  Ohambcr, 
from  E.  to  W.=226.7 ;  breadth,  N.  to  H.=20r>.8;  height  of  ceiling  at  N.  and  S.  walll 
=182.4;  height  in  centre  of  gable  ridge  of  ceiling=244.4  ins.  Height  of  Grand 
Niche  in  the  East  wall=:183.0:  breadth,  greatest,  below=61.30  inches*  it  containi 
4  overlaps,  varying  in  breadth  from  19.50  at  the  4th  to  52.26  inches  at  the  first;  and 
is  removed  Southward  from  the  central  vertical  line  of  the  wall  Just  one  Pyr. 
cubit,  or  25  Pyr.  inches.  The  Well;  (Lime-stone) ,  enters  near  Northwest  co» 
ner  of  Grand  Gallery,  the  shaft  is  square  bore,  length  of  side  of  bore  28  inchfti 
Vertical  depth  to  grotto  in  the  rock,  under  masonry  of  Pyramids 702;  thence  verll' 
cal,  with  some  horizontal  distance,  to  lower  part  of  entrance  passage  near  Subtle 
ranean  Chambersl,596.  inches. 
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(Sec.  lo.)  Among  the  Jeezeh  Pyramids,  there  is  one 
that  transcends  in  intellectual  value  all  the  rest :  one  thai 
has  been  involimtarily  by  all  the  world  named  for  aj^es  ^asi 
the  ''Great  Pyramid";  and  which  stands  out  llie  more  il  i^ 
examined  into,  distinct  and  distinguished  from  «ill  the  nsi 
by  its  particular  size,  and  wonderful  iiiUrnal  slnuiun-. 
superior  age,  and  more  frequent  hislorieal  notiic  l»y  iiuii  ol 
various  nations.  The  greatest  of  the  "seven  woiidirsnf  ilu- 
world"  in  the  days  of  the  Greeks,  and  the  onlv  one  <»f  iheni 
all,  which  is  still  in  existence  on  the  surface  of  the  earth. 

We  quote  from  "Our  Inheritance  in  The  (ireat  Pyra- 
mid," by  Piazzi  Smyth. — "But  as  we  ap])roacli,  ascnijlini^ 
the  stream  of  ancient  time,  in  any  careful  chronolojj^icdl 
survey  of  pyramidal  structures,  to  the  "(ireat  Pyramid." 
Egyptian  emblems  are  gradually  left  behind:  and  in  and 
throughout,  that  mighty  builded  mass,  which  all  histor\' 
and  all  tradition,  both  ancient  and  modern,  ai^rci"  in  repre- 
senting as  first  in  point  of  date  of  the  whole  Jeezeh,  and 
even  the  whole  Egyptian  group,  the  earliest  ston("  buildin^^ 
also  positively  known  to  have  been  erected  in  any  country.  - 
we  find  in  all  its  finished  parts  not  a  vestij^^e  of  heathenism 
nor  the  smallest  indulgence  in   anythin^^  a])])roac"liin;^r  to 
idolatry;  nor  even  the  most  distant  allusion  to  vSal)ianisni, 
and  its  elemental  worship  of  sun,  or  moon,  or  any  of  the 
starry  host." 

In  certain  unfinished,  internal  portions  of  the  construc*- 
tive  maconrv  of  the  Great  Pyramid  broken  into  bv  Col. 
Howard  Vyse  in  1837,  there  are  some  (said  to  be  rude 
Egyptian  markings)  daubs  of  red  paint,  evidently  numbers 
for  temporary  mechanical  purposes  only;  which,  if  under- 
stood, might  give  a  key  to  the  language  of  the  race  of  ])eoi)le 
that  preceded  our  race ;  it  is  not  Egyptain.  (Further  oh  we 
will  quote  from  the  "Source  of  Measures"  by  Skinner,  to 
show  that  the  origin  of  language  was  number). 

We  also  except,  as  a  matter  of  course,  any  inscriptions 
inflicted  on  the  same  pyramid  by  modern  travelers,  even 
though  they  have  attempted,  Hke  the  Prussian  savants  of 
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1843  A.  D.,  to  cut  their  names  in  their  own  happily  shallow 
ideas  of  the  ancient  hieroglyphics  of  the  old,  thorough- 
paced, Egyptian  idolaters  elsewhere.  But  with  these 
simple  exceptions  we  can  most  positively  say,  that  both  ex- 
terior and  interior  are  absolutely  free  from  all  engraved  or 
sculptured  work,  as  well  as  from  everything  relating  to  any 
known  form  of  idolatry  or  erring  man's  theotechnic  devices. 
From  all  those  hieratic  emblems,  therefore,  which  from  first 
to  last  have  utterly  overlaid  every  Eygptian  temple  proper, 
as  well  as  all  Egypt's  obelisks,  sphinxes,  statues,  tombs,  and 
whatever  other  monuments  they,  the  Egyptians,  did  build 
up  at  any  certain  historical  and  Pharaonic  epoch  in  connec- 
tion with  their  peculiar  belief." 

Was  the  Great  Pyramid,  then,  erected  before  the 
invention  of  hieroglyphics,  and  previous  to  the  birth  of 
the  different  Egyptian  religions?     It  most  certainly  was. 

To  quote  and  comment  on  the  thousand  and  one 
publications  that  have  been  published  from  time  to  time 
on  this  great  structure,  would  require  hundreds  of  pages, 
and  months  of  time,  to  combat  the  absurd  theories  that  are 
extant.  But  the  following  extract  from  Col.  Howard 
Vyse's  "Pyramids  of  Gizeh, "published  in  London  in  1840, 
will  not  be  out  of  place  here.  Both  he  and  Piazzi  Smyth 
concluded  as  self-evident,  that  the  early  Egyptians  did 
build  the  great  pyramid  (with  the  aid  of  a  Deific  Architect) 
because  of  the  red  paint  marks  being  in  some  kind  of  an 
(or  supposed)  Egyptian  language.  There  is  no  Egyptian 
tongue,  in  hieroglyphics  or  otherwise  yet  discovered,  but 
what  has  been  interpreted;  (this  in  red  paint  has  not). 

"This  very  important  conclusion  results  from  the  quarry  marks  of  the  workmen 
being  found  in  red  paint  on  concealed  parts  of  the  stones  ana  in  interior  places  of  the 
structural  mass  of  masonry  never  intended  to  be  seen.  The  marks  arc  superficial 
and  rude  in  the  extreme,  but  are  evidently  in  the  Egyptian  language  or  manner 
freely  hand?ed;  and  in  so  far  prove  that  they  were  put  in  by  li^gyptians,  and  of  the 
age  or  under  the  reign  of  that  T^gyptian  king  variously  callea  Shofo,  Khufu  and 
Cheops.  They  are  excessively  rough,  no  doubt,  but  quite  suficient  for  their  aliased 
purpose,  viz.,  checks  for  workmen,  whereby  to  recognize  a  stone  duly  prepared 
according  to  orders  at  the  quarry,  miles  away  and  to  see  it  properly  placf»d  in  it? 
intended  position  in  the  building.  Still  further,  that  these  marks  were  not  meant 
as  ornaments  in  the  structure,  or  put  on  after  the  stones  were  built  into  it,  is  aboun* 
dantly  evidenced  by  some  of  them  being  upside  down,  and  some  havins  been 
partly  pared  away  in  adjusting  the  block  into  its  position ;  and,  finally,  by  theleamed 
Dr.  Birch's  interpretation  of  a  number  of  the  marks,  which  seem  from  thence  to  be 
mostly  short  dates,  and  directions  to  the  workuven  as  to  which  stones  were  for  the 
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south,  and  whieh  for  tlie  north.  wbII.  TImm  nuurlu.  moraover,  have  only  been  dii*- 
eovwed  in  thoee  dark  holes  or  hollowi,  tiie  eo-ealled  'ehambera/  but  mueh  rather 
'hoOowB  of  eomitnietion'  broken  into  by  Gi>l.  Howard  Yyse  above  the  *Kint^n  Cham- 
ber* of  the  Great  l^yramid.  There,  auo,  you  see  other  traees  of  the  steps  of  mere 
prsetieal  work,  sueh  as  the  'bat-holes'  in  the  stones,  by  which  the  heavy  blocks  wore 
doubtlees  lifted  to  their  places,  and  everythiaa  is  l«t  perfectly  rough.  Nor  wan 
thore  the  least  oeoasion  fcnr  finishinc  it  up,  rubbinc  out  the  marks,  or  polishing  off 
the  holes,  tor  these  void  spaces  were  sealed  up,  or  have  been  built  up  outride  in  solid 
masonry  (excepting  only  the  lowest  one,  known  for  a  century  as  'Daviflson'H  Cham- 
ber,' and  having  its  own  small  passage  of  approach  from  the  southeant  corner  of 
the  Grand  Gallery)  and  were  nevor  iptendeu  to  be  U8e<l  as  chambers  for  *human 
visitation  or  living  purposes.  In  all  the  other  chambers  and  passaRes.  on  the  con- 
trary, intended  to  oe  visited,  and  approached  by  admirably  conHtructecl  white  stone 
psnages,  the  masonry  was  nnishea  off  with  the  skill  and  polimh  almost  of  a  jeweler 
and  in  them  neither  quarry  marks  nor  'bat  holes'  nor  painted  marks,  nor  hierogly- 


>y  four  feet  in  height.'  in  praise  of  the  then  sovereign 
and  which  recently  (1870)  misled  a  learned  Chmese  envoy,  by  name  Pin-chi-un,  intf> 
most  absurdly  claiming  a  connection  between  the  Great  Pyramid  and  the  early 
monuments  of  his  own  country." 

*  How  should  he  know?    He  had  never  taken  a  degree  in  any  secret  order  in 
his  life,  up  to  that  period.    The  Author. 

Piazzi  Smyth's  4th  edition  (in   1880)  reads:     **The 
numerous   ^«a5i-copies,    for  sepulchral  purposes,   of   the 
Great  P)n-amid,  which  are  now,  in  the  shape  of  other 
pyramids,  to  be  observed  further  south,  along  that  western 
side  of  Egypt;  always  betraying,  though,  on  close  examina- 
tion the  most  profoimd  ignorance  of  their  noble  model's 
chiefest  internal  features,  as  well  as  of  all  its  niceties  of  angle 
and  cosmic  harmonies  of  linear  measurement.     And  such 
mere  failures,  as  those  later  tonibic  p>Tamids,  and  never 
found,  even  then,  at  any  very  great  number  of  miles  away 
from  the  sight,  nor  any  great  number  of  years  behind  the 
date,  of  the  colossal  parent  work  on  Jeezeh  hill.     The 
ostensible  architectural  idea,  indeed,  of  that  one  grand 
primeval  monument,  though   expensively  copied  during 
a  few  centuries,  yet  never  wholly  or  permanently  took  the 
fancy  of  the  ancient  Egyptians .     It  had ,  or  rather  simulated 
before  them  to  have,  some  one  or  two  suitabilities  to  their 
favorite  employment  of  lasting  sepulchure,  and  its  accom- 
panying rites;  so  they  tried  what  they  knew  of  it,  for 
such  purpose.     But   they   soon    found   that  it   did   not 
admit  of  their  troops  of  priests,  nor  the  easy  introduction 
of  tht-ir  unwieldy  'sacred'  animals.     Nor  bulls,  nor  croco- 
diles, nor  the  mtdtitude  of  object  worshippers,  could  enter 
a  pyramid  with  the  facility  of  their  own  temples;  and  so, 
on    the    whole,    mature   Egypt   preferred   them.    Tlao^*^ 
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accordingly  more  open  and  columned,  as  well  as  symboli- 
cally sculptured  and  multitudinously  inscribed  structures, 
of  their  own  entire  elaboration,  are  the  only  ones  which 
we  now  find  to  have  held,  from  their  first  invention,  an 
uninterrupted  reign  through  all  the  course  of  ancient  and 
mediaeval  Egyptian  history,  of  that  period  when  Egypt 
was  most  rich,  most  powerful,  most  wicked;  and  to  reflect 
themselves  continuously  in  the  placid,  natural  Nile,  from 
one  end  of  the  long-drawn  Hamitic  land  to  the  other. 
They,  therefore,  those  Kamac  and  Philoe  temples,  with  all 
their  sins  of  idolatry  on  their  heads,  are  architecturally, 
Egypt.  Thebes,  too,  with  its  hundred  adorned  Pylon 
temple  gates,  and  statues,  and  basso-relievos,  and  incised 
outlines  of  false  gods,  must  be  confessed  to  be  intensely 
Egypt.  But  the  Great  Pjramid  is,  in  its  origin  and  nature 
something  pure  and  perfectly  different. 

Under  whose  direction  then,  and  for  what  purpose, 
was  the  Great  Pyramid  built;  whence  did  so  foreign,  and 
really  untasteful,  an  idea  to  Egypt  come;  who  was  the 
mysterious  carrier  of  it  to  that  land;  and  under  what  sort 
of  special  compulsion  was  it  that,  in  his  day,  to  his  command 
though  he  was  not  their  king,  the  Egyptians,  King  and 
people  all  alike,  labored  for  years  in  a  cause  which  they 
appreciated  not ;  and  gave,  in  that  primeval  age  of  generally 
sparse,  and  pastoral  population  only,  their  unrivalled  me- 
chanical skill  and  compacted  numerical  strength  for  an  end 
which  they  did  not  at  the  time  understand,  and  which  they 
never  even  came  to  understand,  much  less  to  like,  in  all 
their  subsequent  national  ages  ? 

This  has  been  indeed  a  mystery  of  mysteries,  but  may 
yet  prove  fruitful  in  the  present  advancing  age  of  knowledge 
of  all  kinds  to  inquire  into  further;  for  though  theories 
without  number  have  been  tried  and  failed  in  by  ancient 
Greeks  and  mediaeval  Arabians,  by  French,  English,  Ger- 
mans, and  Americans,  their  failures  partly  pave,  and  render 
so  much  the  safer,  for  us  the  road  by  which  we  must  set  out. 
Pave  it  poorly,  perhaps,  or  not  vex^  i^T\ioT  \X\a\r  whole 
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result  has,  up  to  the  present  time,  been  little  more  than  this, 
that  the  authors  of  those  attempts  are  either  found  to  be 
repeating  idle  tales,  told  them  by  those  who  knew  no  more 
about  the  subject  than  themselves ;  or  skipping  all  the  really 
crucial  points  of  application  for  their  theories  which  they 
should  have  attended  to ;  or  finally,  like  some  of  the  best  and 
ablest  men  who  have  given  themselves  to  the  question, 
fairly  admitting  that  they  were  entirely  beaten.  Hence  the 
exclusive  notion  of  temples  the  sun  and  moon,  or  for  sacred 
fire,  or  holy  water,  or  burial  places,  and  nothing  but  burial 
places  of  kings,  or  granaries  for  Joseph,  or  astronomical 
observatories,  or  defenses  to  Egypt  against  being  invaded 
by  the  sands  of  the  African  desert,  or  places  of  resort  for 
mankind  in  a  second  deluge,  or  of  safety  when  the  heavens 
should  fall,  have  been  for  a  long  time  past  proved  untenable ; 
and  the  Great  Pyramid  stands  out  now,  far  more  clearly 
than  it  did  in  the  time  of  Herodotus  (no  less  than  2,440 
years  ago),  as  both  a  prehistoric  monument,  and  yet, 
rivaling  some  of  the  best  things  of  modern  times,  not  only 
in  practical  execution  and  workmanship,  but  in  its  eminent- 
ly grand  design  and  pure  conception ;  or  in  forming  a  testi- 
mony which,  though  in  Egypt,  is  yet  not  at  all  of,  nor 
according  to,  historical  Egypt,  and  whose  true  and  full  ex- 
planation must  be  still  to  come." 

Piazzi  Smyth  was  not  the  first  writer  on  Egyptology 
and  pyramidal  building  to  suggest  the  interposition  of  God 
in  the  construction  of  the  Great  Pyramid  by  Deifying  its 
Architect;  that  credit  (if  any)  is  due  to  Mr.  John  Taylor, 
of  London,  who  in  his  work  entitled  "The  Great  Pyramid: 
Why  Was  It  Built  and  Who  Built  It?"  published  in  1859, 
gave  the  first  publicity  to  that  theory.  It  would  take  at 
least  a  dozen  pages  of  this  work  to  even  epitomize  his  theory ; 
he  was  not  only  a  devoted  student  regarding  all  that  was 
said  or  written  on  the  subject  of  the  pyramids,  but  a  devout 
and  over-zealous  Christian;  he  looked  upon  all  the  ancient 
Egyptians  (or  what  he  termed  ancient,  within  t\ve  \^.%\, 
5,000  years)  as  a  race  of  idolaters,  and  as  such,  totaWy  mtv^\* 
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to  erect  a  structure  that  would  harmonize  with  anything 
as  great  and  good,  as  he  had  traced  in  the  construction  of 
the'*Great  Pyramid."  His  careful!  investigation  of  the  differ- 
ent theories  (and  they  were  * 'legion**)  placed  him  in  the 
front  rank  to  suggest  something  new.     As  nearly  every 
theory  imder  the  sim  had  already  been  suggested  (in  a 
secular  way)  he  saw  nothing  left  but  a  miracle  to  harmonize 
its  different  parts,  so,  interposing  the  mathematics  of  the 
Scriptures,  regarding  time  (past  and  future  dates),  height, 
dip,  angle,  weight  and  measure,  and  from  the  squaring  of 
the  circle,  to  the  distance  to  the  sim;  he  had  also  the  second 
coming  of  the  Saviour  fixed  for  the  year  1881.     Also,  the 
harmonious  measurement  of  the  Garden  of  Eden,  Noah's 
Ark,  King  Solomon's  Temple,  etc.     Piazzi  Smyth  came  on 
the  scene  before  the  demise  of  Mr.  Taylor,  who  died  July  5, 
1864;  they  had  many  pleasant  audiences,  and  the  Royal 
Scottish  Astronomer  (Smyth)  was  thoroughly  converted 
over  to  the  theories  of  Mr.'^Taylor,  and  he  kept  the  world 
interested,  and  guessing  for  nearly  twenty  years  more. 
He  lived,  however,  to  see  the  year  1881  pass,  without  the 
second  visitation  of  the  Saviour.     During  his  life  he  spent 
over  six  months  at  the  Pyramid  Jeezeh  and  vicinity,  in 
scientifically  measuring  the  same;  we  firmly  believe  that 
his  final  comparisons  of  his  own  (previous)  measures,  and 
all  the  engineers,  astronomers,  and  mathematicians  that 
preceded  him  are  more  nearly  correct  than  any  other  yet 
published.     His    **Life    and    Work"    published    in    three 
volumes,  about  the  year  1869,  and  his  last  work  *'Our 
Inheritance  in  the   Great   Pyramid,"   which  reached  its 
4th  edition  in  the  year  1880,  show  great  painstaking,  and 
a  desire  to  be  correct  (in  his  measurements  at  least),  in  all 
that  he  gave  publicity  to  in  his  different  issues.     While  we 
do  not  agree  with  him,  in  any  particular,  regarding  his 
theory  of  the  building  of  the  great  structure,  or  the  date 
of  its  erection,  and  who  its  builders  were,  we  shall  quote  his  j 
last  verified  measurements,  believing  that  a  just  criticism  1 
will  acquiesce  in  his  conclusions.  1 


GEOMETRICAL  PROPORTIONS  OF  THE  OUTER 
SURFACES  OF  THE  GREAT  PYRAMID. 
(Sec.  II.)  The  first  discovered  mathematical  propor- 
tions, with  regard  to  the  Great  Pyramid's  shape,  was  by- 
Mr.  John  Taylor.  That  is,  as  derived  from  modem 
meastures  and  calculations,  which  is  that  the  Great  Pyra- 
mid's height,  in  the  original  condition  of  the  monument, 
when  each  one  of  its  four  sloping  triangular  sides  was  made 
into  a  perfect  plane  by  means  of  the  polished  outer  sloping 
surface  of  the  bevelled  casing  stones,  and  when  those  sides, 
being  continued  up  to  their  mutual  intersections,  terminated 
at,  and  formed  the  summit  in,  a  point, — that  its  central, 
vertical  height  then  was,  to  twice  the  breadth  of  its  square 
base,  as  nearly  as  can  be  expressed  by  good  monumental 
work,  as  the  diameter  to  the  circumference  of  a  circle.  Or 
that  the  vertical  height  of  that  Pyramid  was  to  the  length 
of  one  side  of  its  base,  when  multiplied  by  2,  as  the 
diameter  to  the  circumference  of  a  circle;  i.  e,  as 
1:3.14159 — etc.  Or  as  shown  later  by  Mr.  St.  John  Day, 
the  area  of  the  Great  Pyramid's  right  section  (i.  e.  a  vertical, 
central  section  parallel  to  one  of  the  sides  of  the  horizontal 
base)  is  to  the  area  of  the  base,  as  i  to  the  same  3. 141 59 — 
etc.  Or  as  the  same  fact  admits  again  of  being  differently 
expressed,  the  vertical  height  of  the  Great  Pyramid  is 
the  radius  of  a  theoretical  circle,  the  length  of  whose  curved 
circumference  is  equal  to  the  sum  of  the  lengths  of  the  four 
straight  sides  of  the  actual  and  practical  square  base  of  the 
building.  Which  is  neither  more  nor  less  than  that  cele- 
brated practical  problem  of  the  modern  ages,  of  "the  squar- 
ing of  the  circle";  and  the  thing  was  thus  practically  done, 
at  the  Great  Pyramid,  thousands  of  years  before  the 
mediaeval  days  of  our  forefathers.  And  we  venture  the 
opinion,  that  if  we  had  the  ability  tp  measure  the  outer 
surfaces  of  that  great  "first  wonder  of  the  world"  with 
exactness,  that  are  stated  above,  that  such  measurement 
would  be  found  to  exactly  square  the  circle  witYvou\.  utvy 
remainder,  (See  index  for  squaring  of  the  circle  vci  atvoWvet 
portion  of  this  work,) 
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For  it  was  so  accomplished  by  the  architect  who  de- 
signed that  pyramid,  when, — over  and  above  deciding  that 
the  building  was  to  be  a  square-based  pyramid, — with,  of 
course,   all   the   necessary  mathematical   innate  relations 
which  every  square-based  pyramid  must  have, — he  also 
ordained  that  its  height,  which  otherwise  might  have  been 
anything,  was  to  bear  such  a  particular  proportion  to  its 
breadth  of  base,  as  should  bring  out  the  nearest  possible 
value  of  pi  as  above  mentioned;  and  which  proportion  not 
one  out  of  any  number  of  square-based  pyramids  would 
be  otherwise  necessarily  endowed  with ;  not  one  out  of  all 
the  thirty-seven  other  measured  pyramids  in  Eg^-pt  has 
been  proved  to  be  endowed  with  even  approximately. 

If,  therefore,  the  quantity  is  really  found  built  into 
the  Great  Pyramid  with  exactness,  as  well  as  magnitude, 
characterizing  and  utilizing  the  whole  of  that  vast  mass,  it 
not  only  discriminates  that  building  at  once  from  all  the 
other  pyramids  of  Egypt,  but  proves  that  such  a  distinguish- 
ing feature  must  have  been  the  result  either  of  some  most 
marvelous  accident,  or  of  some  deep  wisdom  and  settled, 
determined  purpose;  in  this  case,  too,  not  less  than  30,000 
years  ago.  The  royal  Scottish  astronomer,  Piazzi  Smyth, 
placed  the  date  of  the  building  of  the  Great  Pyramid  in 
the  autumn  of  2170  B.  C;  because  that  was  the  time  that(flL 
:  Draconis  was  crossing  below  the  Pole,  and  at  the  particular 
distance  from  the  Pole  indicated  by  the  (supposed  north  side) 
entrance-passage,  in  the  autumn  season  of  the  Northern 
hemisphere  of  that  year;  when  the  meridian  of  the  equinoc- 
tial point  of  the  heavens  coincided  with  the  Pleiades.  This 
was  only  about  4,076  years  ago.  Prof.  H.  L.  Smith  has 
shown  that  the  circuit  of  the  Pyramid,  at  the  level  of  the 
King's  Chamber,  measures  25,827  Pyramid  inches,  which  is 
the  exact  number  of  years  that  it  takes  the  procession  of  tlic 
equinoxes  to  repeat  itself.  Therefore,  27,997  B.  C.  is  the 
latest  date  that  we  place  the  completion  of  that  ** Great 
First  Wonder  of  the  World";  and  it  may  have  been  a 
multiple  of  that  procession  and  caTtled  the  date  back  to 
SI, 6 ^4  B.  C,  (of  this,  more  WtealteT^. 
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The  wisdom  of  the  Great  Pyramid's  founders  is  so 
well  exemplified,  in  its  mathematical  proportions,  that  it 
is  conclusive  evidence  of  the  double  intent  of  its  purpose; 
in  addition  to  the  schooling  of  its  Initiates,  it  was  intended 
as  an  International  depository  of  "Weights  and  Measures.!* 
And,  evidently,  intended  to  last  for  the  inspection  of  a  most 
distant  posterity;  knowing  well  that  a  fundamental  mathe- 
matical truth  like  pi,  would  infallibly  come  to  be  under- 
stood both  in  and  by  itself  alone,  and  be  appreciated  in  the 
fact  without  any  written  inscription,  in  that  then  distant 
day  when  mathematics   (or  numbers)  should  again  be  the 
language  of  all  mankind.     (See  quotation  from  the  "Source 
,  of  Measures"  in  another  portion  of  this  work.) 

Our  own  experience  teaches  us,  that  neither  mathe- 
matics nor  mechanics  can  progress  in  any  country  without 
knowing  well  the  numerical  value  and  calculational  value 
oipi.  On  the  subject  of /?i,  the  respective  authors    are  not 
only  numerous,  but  their  accounts  of  mensurations,  as  a 
rule,  are  most  strangely  contradictory.     Colonel  Howard 
Vyse,  in  Volume  II.  of  his  important  work,  "The  Pyramids 
of  Gizeh,"  published  in  1840,  gives  extracts  from  no  less 
than  71  European  and  2  Asiatic  authors,  and  as  many  more 
have  been  added  since  that  date,  on  this  momentous  ques- 
tion.    Unless  a  very  great  number  be  read,  no  sufficient 
idea  can  be  formed  as  to  how  little  faith  is  often  to  be  placed 
in  the  narratives  of  even  highly,  though  too  exclusively 
mentally,  educated  men  of  modern  university,  and  competi- 
tive examination,    on    a   very    simple   practical     matter. 
Successive  travellers  (each  of  whom    had    published 
a  book) ,  could  with  eaoe,  string  together  a  series  of  so-called 
measures,  on  the  same  parts  of  the  Great  Pyramid,  which 
would  show  its  blocks  of  solid  stone  expanding  and  con- 
tracting between  different  visits  to  it,  like  elastic  india- 
rubber  air-bags.     But  it  will  suffice  for  the  present  to  indi- 
cate the  necessity  of  weighing  the  evidence  in  every  case 
most  scrupulously;  to  have  a  large  quantity  of  evidexvee, 
a  great  variety  of  observers,  and  to  place  in  the  first  TaivVL 
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of  authors  to  be  studied  in  the  original,  closely  in  every 
word  they  have  written,  but  not  necessarily  to  be  always 
followed  therein ;  they  are : 

Professor  John  Greaves,  the  Oxford  astronomer 
in  1638. 

The  French,  or  Napoleon  Bonaparte,  Expedition  in 
1799. 

Colonel  Howard  Vyse,  in  1837. 

Sir  Gardner  Wilkinson,  from  1840  to  1858. 

Mr.  John  Taylor,  1859  to  1863. 

PiAzzi  Smyth,  noted  astronomer,  from  1867  to  1880. 

The  Great  Pyramid,  at  this  writing,  inspected  extern- 
ally, is  a  rough,  huge  mass,  about  454  feet  (English)  high; 
the  angle  stones  having  been  carried  away,  it  looks  like 
(from  its  four  sides)  so  many  steps.  On  close  examination, 
these  steps  are  represented  by  the  different  layers  of  stone, 
varying  in  height  from  21  tcrtg  inches.  As  all  the  material 
above  the  202  layer  of  stone  has  (like  the  original  casing 
stones)  been  carried  away,  the  top,  with  some  irregularities, 
represents  a  floor  of  about  32x32  feet  square.  The  whole 
structure  is  regularly  and  masterly  built  of  worked  and 
cemented  limestone  blocks,  in  horizontal  sheets,  or  courses 
of  masonry.  (To  what  extent  these  sheets  of  masonry  are 
absolutely  continuous  throughout  the  mass  can  never  be 
known  unless  the  whole  structure  is  taken  to  pieces.  Each 
stratum,  however,  records  itself  similarly  on  each  of  the 
four  sides,  excepting  only  the  small  interruption  of  a  por- 
tion of  rock  at  the  northeast  corner,  and  also  a  small  hole 
filled  with  rubble  work  which  is  reported  by  Dr.  J.  A.  S. 
Grant,  as  located  about  a  third  of  the  way  up  one  of  the 
sides.)  The  flattened  tep  gives  the  pyramid  at  a  distance 
an  abnormally  blunted-looking  summit — mediaeval  dilapi- 
dations and  forcible  removal  of  the  Pyramid's  «nce  polished 
white  stone  casing,  with  its  outer  surface  bevelled  smoothly 
to  the  general  slope,  (see  plate)  which  has  stood  at  least 
30,000  years,  and  had  in  its  day  given  to  the  structure  al- 
most  mathematical  truth  and  perfection.     This  state  of 
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things  was  that  described  by  Greek,  Roman,  and  early 
Arabian  writers;  and  it  existed  tmtil  the  Caliphs  of  Egypt, 
about  the  year  i,ooo  A.  D.,  began  methodically  to  strip  off 
the  polished  and  bevelled  casing  stone  blocks;  they  built 
two  bridges  to  convey  them  more  easily  to  the  river,  after 
chipping  off  the  prismoidal  angles  and  edges;  and  then 
employed  them  in  building  mosques  and  palaces;  for  the 
lining  of  the  great  **Joseph"  well,  and  for  other  public 
structures  which  still  adorn  their  favorite  city,  El  Kahireh, 
or  the  victorious — the  Cairo  of  vulgar  English.  (During 
the  year  1879,  Dr.  J.  A.  S.  Grant  and  Mr.  Waynman  Dixon 
visited  the  celebrated  Mosque  of  Sooltan  Hassan,  in  Cairo, 
to  see  if  any  of  the  component  blocks  forming  its  walls 
cotdd  be  identified  as  having  belonged  to  the  Great  Pyramid ; 
they  fotmd  them  to  be  imdoubtedly  of  the  same  Mokattam 
stone,  but  too  well  squared  to  retain  any  of  the  outside 
bevelled  surface.  The  inquiry  was,  however,  put  a  rude 
stop  to,  by  the  Mohammedan  janitors,  before  it  had  reached 
some  of  the  more  likely  places  near  the  top  of  the  mosque, 
wherein  to  meet  with  an  accidentally  or  carelessly  left 
oblique  surface  of  the  other  far  older  building. 

The  original,  and  not  the  present  size  and  shape,  is 
what  we  require  and  must  have  for  testing  Mr.  John  Tay- 
lor's measurements;  and  for  approximating,  by  whatever 
degree  of  exactitude  may  be  reached,  to  whether  it  was 
accident  or  intention  which  decided  the  shape  of  the  Great 
Pyramid ;  and  he  has  well  pointed  out  that  no  one  had  any 
pretence  to  have  obtained  the  old  base  side  length  until  the 
French  academicians,  in  1799,  cleared  away  the  hills  of  sand 
and  debris  at  the  northeast  and  northwest  corners,  and 
reached  beneath  them  the  levelled  surface  of  the  living 
rock  itself  on  which  the  Pyramid  was  originally  founded. 
There,  discovering  two  rectangular  hollows  carefully  and 
tnily  cut  into  the  rock,  as  if  for  'sockets'  for  the  basal 
comer  stones,  the  said  academicians  measured  the  distance 
between  those  sockets  with  much  geodesic  accuracy,  ^.Tvd. 
found  Jt  to  be  equal  to  j6^.62  English  feet.     T\\e  ^axcv^ 
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distance  being  measured  thirty-seven  years  afterward 
by  Colonel  Howard  Vyse,  guided  by  another  equally  sur( 
direction  of  the  original  building,  as  764.0  English  feet— 
the  mean  of  which,  or  763.81  feet,  is  close  enough  for  c 
first  approximation  to  the  ancient  base-breadth. 

But  the  ancient  height  of  the  Great  Pyramid,  whicl: 
we  also  need  to  have  for  instituting  the  calculation,  is  not 
at  all  easy  to  measure  directly  with  any  sufficient  approach 
to  exactness;  chiefly  because  so  very  much  of  the  original 
top  has  actually  been  knocked  away  during  the  middle  ages 
so  as  to  leave  a  platform  described  by  the  Arabs  as  "large 
enough  for  eleven  camels  to  lie  down,"  several  feet  there- 
fore beneath  the  apex,  where  once  the  four  sloping  sides,  or 
external  flanks,  of  the  building  were  continued  up  to,  and 
terminated  in,  a  sharp  point.  Colonel  Howard  Vyse's 
providential  finding  of  two  of  the  ancient  "casing-stones" 
in  their  original  situation,  with  their  sloping  faces,  at  the  foot 
of  the  Pyramid,  was  the  keystone  to  John  Taylor's  first 
efforts  in  obtaining  the  ancient  height  of  this  great  structure, 
for  they  enabled  the  problem  to  be  attacked  in  a  different 
manner,  and  without  any  dependence  on  the  missing  por- 
tion at  the  top;  or  by  angular,  as  contrasted  to,  but  after- 
wards made  to  furnish  an  idea  of,  linear,  measure.  For 
buch  angle  can  give  forth  by  computation  a  complete  verticle 
height,  to  be  used  with  the  already  obtained,  by  measure, 
complete  base-breadth. 

(Sec.  12.)  OBJECTORS  TO  THE  MEASURE- 
MENTS AND  CONDITION  OF  THE  GREAT  PYRA- 
MID, loom  up,  and  assert  their  opinions  in  all  parts  of  the 
earth;  some  of  them  filling  the  highest  positions  in  their 
several  countries.  Two  prominent  members  of  the  Royal 
Sodety  of  Edinburgh,  in  1867,  after  listening  to  a  lecture 
on  the  exterior  of  the  Pyramid,  remarked:  First  objector, 
an  engineer,  said  "that  he  had  twice  passed  througt 
Egypt,  been  to  the  Pyramids,  saw  no  symptoms  of  casing 
stones,  and  therefore  would  not  believe  in  anything  abou 
them;"   Second  objector, an  Indian  naval  officer,  had  als( 
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been  to  the  Pyramids  on  a  visit,  and  "found  such  heaps  of 
rubbish  about  the  great  one,  that  he  could  not  see  how  any 
man  could  measure  even  its  base  side  length  with  any  degree 
of  correctness,  much  less  the  angle  of  casing  stones  which 
he  also  could  not  see." 

Both  speeches,  although  uttered  by  men  of  rank,  are 

only  too  faithful  examples  of  the  small  extent  of  information 

on  which  many  persons  of  commanding  social  rank,  will 

even  yet  persist  in  speaking  most  authoritatively  on  both  the 

present  and  past  state  of  the  Great  Pyramid.     The  engineer 

above  referred  to,  questioning  the  existence  of  the  casing 

stones,  should  at  least  have  read  the  accounts  of  Herodotus, 

Strabo,  Pliny,  and  many  of  the  early  Arabian  authors  too, 

who  described  what  they  saw  with  their  own  eyes,  when  the 

casing  was  still  complete,  eminently  smooth,  and  by  all 

men,  who  had  seen  them,  called  beautiful.     Next  he  should 

have  taken  up  Colonel  Howard  Vyse's  book,  describing  in 

detail  how  he  succeeded,  after  immense  labor  with  hundreds 

of  workmen,  in  digging  down  to,  finding,  and  measuring 

probably  the  last  two  of  the  northern  side's  bevelled  blocks ; 

(still  were  they  in  their  original  situation,    and  adhering 

closely  by  their  original  cement  to  the  pavement  base  of  the 

building)  and  then  how  he  failed,  though  he  covered  them 

up  again  with  a  mound  of  rubbish,  pending  an  ap])lication 

to  the  English  Government  to  remove  them  to  the  British 

Museum — how  he  failed  to  save  them  from  the  hammers 

of  Mohammedan  prowlers  by  night;  deadly  jealous  as  they 

were  of  Christians  obtaining  anything  really  valuable  from 

the  country  i\iey  ruled  over.     Besides   which,   the   large 

amount  of  casing  stones,  bevelled  externally  to  the  slope, 

still  existing  upon  other  pyramids,  as  on  the  two  large  ones 

of  Dashoor;  the  well   preserved  ones   of  second  Jeezeh 

Pyramid,  conspicuous  near  its  summit,  and  on  a  bright 

day  "shining  resplendently  afar,"  as  says  M.  Jomard;  and 

the  granite  ones  of  the  third  pyramid,  so  excessively  hard 

that  modem  workmen  have  not  cared  to  have  much  to  do 

with  tbem — all  this,  which  has  long  been  knowtv,  ^\\.o>3\!aL 


174  THE    GREAT    PYRAMID   JEEZEH 

effect  much  in  convincing  ttnwilling  minds  as  to  what  was 
the  original  state  of  the  outside  of  the  Great  Pjo-amid, 
previotis  to  the  year  840  A.  D.  About  forty  years  ago  a 
similar  case  of  spoilation  was  perpetrated,  on  the  south 
stone  pyramid  of  Dashoor,  by  Defterdar  Mohammed  Bey  in 
ordento  p^octire  blocks  of  ready  cut  stones  of  extra  white- 
ness wherewith  to  build  himself  a  palace  near  Cairo.  The 
foregoing  historic  recorded  facts  should  have  convinced 
Objector  No.  One,  as  far  back  as  the  year  1864. 

Replying  to  (ttie  Indian  Naval  Officer)  Objector  No. 
Two,  about  the  possibility  of  other  men  succeeding  in 
meastiring  what  would  have  puzzled  him  as  he  looked 
idly,  and  never  held  a  measuring  rod  of  any  kind  in  his 
hand,  should  have  read  the  whole  account  of  the  active  and 
hard  working  French  Academicians  in  Egypt ;  of  which  the 
following  from  "Antiquities,  Description,"  Vol.  II.,  is 
worthy  of  being  more  generally  known  than  it  seems  to  be: 
viz.,  that  after  digging  down  through  the  rubbish  heaped 
up  about  the  lower  part  of  the  Pyramid,  "They  recognized 
perfectly  the  esplanade  upon  which  the  Great  Pyramid 
had  been  originally  established;  and  discovered  happily,  at 
the  northeast  angle,  a  large  hollow  socket  (encastrement) 
worked  in  the  rock,  cut  rectangularly  and  iminjured,  where 
the  cornerstone  (of  that  one  basal  angle)  had  been  placed; 
it  is  an  irregular  square,  which  is  9  feet  10  inches  broad 
English  measure,  in  one  direction,  and  1 1  feet  5 . 8  inches  in 
another,  and  7.9  inches  deep"  all  over  its  floor  (measures 
since  then  were  tested  by  Piazzi  Smyth,  but  only  after 
several  days  spent  in  digging  and  clearing  the  locality  over 
again  by  a  civil  engineer  with  a  party  of  Arabs).  The 
French  savants  made  the  "same  research  at  the  northwest 
angle,  and  there  also  discovered  a  hollow  socket  (encasire- 
ment)  similar  to  the  former;  the  two  were  on  the  same  level. 
It  was  between  the  two  exterior  points  of  these  hollows 
and  with  much  care  and  precaution,  that  they  measured 
the  base  side  length.  They  found  it  763.62  English  feet.'* 
The    *encastrement'   so  brought  to  light  in  the  basal  rock 
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at  the  northwest  angle,  is  duly  figured  in  the  plan  amongst 
the  large  French  plates;  and  since  verified  by  Piazzi  Smyth, 
has  the  inner  comer  curiously  pared  away,  evidently  in- 
dicating the  well-shaped  rectangular  outer  comer  to  be  its 
true  starting  point  for  measure;  and  because,  also,  it  was 
originally  the  terminal  point  of  the  Pyramid*s  material  at 
that  lower  angle  or  foot.  From  the  outer  corner  of  the 
northeast  to  the  outer  corner  of  the  northwest  'encastre- 
ments*  of  their  happy  discovery  it  therefore  was,  that  the 
skillful  French  surveyors  extended  their  measuring  bars,  and 
with  the  result  given  above.  They  also  triangulated  the 
ground  round  about,  and  from  thence  measured  the  altitude 
^  of  the  present  depressed  and  flat  topped  summit  of  the  Great 
\  Pyramid  with  an  acctiracy  which  would  have  been  quite 
enough  for  any  ordinary  remnant  of  archaeological  structure. 
The  Great  Pyramid,  however,  has  to  undergo  severer  tests; 
as  there  has  been  no  ancient  trustworthy  mark  at  the  apex 
of  this  building  since  about  the  year  i,ooo  A.  D.  to  enable 
savants  to  supply  the  exact  quantity  of  the  now  missing 
portion  of  the  original  summit,  we  have,  after  all,  for  re- 
storing that,  to  return  to  the  angular  inclined  plane  of  the 
two  original  casing  stones  below,  so  happily  uncovered 
by  Colonel  Howard  Vyse  in  1 83 7 ,  and  proved  by  him  to  have 
been  the  very  beginning  of  the  northern  upward  sloping  side 
of  the  btiilding. 

THE  CASING  STONES  found  by  Howard  Vyse,  were 
of  extreme  value.     These  angular  relics  were  of  the  original 
number  of  the  casing  stones,  and  actually  in  situ  and  un- 
disturbed, and  therefore  showing  what  was  once  the  real 
outside  of  the  Great  Pyramid,  viz.,  smooth,  polished,  dense, 
white  limestone,  almost  like  marble,  in  a  sloping  plane;  not 
because  they  exhibited  such  matchless  workmanship,  more 
correct  and  true  than  the  work  of  a  modern  optical  instru- 
ment maker,  but  performed  in  this  instance  on  blocks  of  a 
height  of  nearly  5  feet,  a  breadth  of  8  feet,  and  a  length, 
perhaps,  of  12  feet;  with  the  finest  of  joints,  said  to  be  no 
thicker,  even  including  a  filni  of  white  cement,  than  ''sivVvet- 
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paper."  The  angle  of  the  bevelled  or  inclined  outer  surface, 
measured  very  carefully  by  Mr.  Brettel,  a  civil  engineer, 
for  the  Colonel,  came  out  51^50';  and  being^computed  from 
linear  measures  of  the  sides,  made  for  him  by  another  en- 
gineer, came  out  51°  52'  155".  The  results  are  not  identi- 
cal, and  might  have  been  made  better,  with  more  care  at 
the  time;  but  yet  extremely  close  with  one  another,  as 
compared  with  the  French  angular  determination  (before 
there  was  anything  on  which  to  determine  accurately,  other 
than  the  present  ruined  and  dilapidated  sides  of  the  edifice) 
of  51°  19'  4";  or  of  previous  modem  observers,  who  are 
actually  found  anywhere,  between  40°  and  60°. 

JOHN  TAYLOR'S  THEORY  IS  SUPPORTED  BY 
HOWARD  VYSE'S  CASING  STONE  ANGLE.— Taking 
everything  into  fair  consideration,  the  ancient  angle  of  the 
Great  Pyramid's  slope  may  be  considered  to  be  somewhere 
between  the  two  measured  quantities  of  51^  50'  and  51^ 
52'  15.5";  there  are  many  other  reasons  for  believing  that  it 
must  have  been  5 1  °  5 1'  and  some  seconds.  How  many  mere 
seconds,  modern  mathematicians  are  not  competent  to 
decide;  and  a  second  of  space  is  an  exceedingly  small 
quantity  even  in  the  most  refined  astronomical  observa- 
tions. If  we  assume  for  the  time  14.3"  and  employ  the 
whole  angle,  viz.,  51°  51'  14.3",  with  the  base-side  as  al- 
ready given  from  linear  measure  =  7 63. 81  feet  (English), 
to  compute  the  original  height  quantity  which  we  have  been 
aiming  at  so  long,  we  have  for  that  element  486.  2567  (feet) 
of  the  same  linear  units.  And  from  the  values  for  the 
ancient  height  and  base-breadth,  computing  the  propor- 
tion of  diameter  to  circumference,  there  appears  486.  2567: 
763.81  X  2::i  :3. 14159,  etc.  (John  Taylor's  figures  for 
the  vertical  height  and  the  base-breadth  of  the  Great  Pyra- 
mid were  486.764  feet;  evidently  the  nearest  possible 
approximation  by  whole  feet.  Further,  we  should  men- 
tion that  the  height  of  the  Great  Pyramid,  trigonometri- 
cally  measured  by  the  French  scientists,  is  perfectly  agree- 
able to  the  above  computed  result;  for  when  it  is  increased 
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by  something  more  than  30  feet,  to  allow  for  the  evidently 
missing  portion  at  the  summit,  it  amotmts  to  the  same 
thing.)  This  result  so  far  shows,  that  the  Great  Pyramid 
does  represent  as  closely  as  the  very  best  modem  measures 
can  be  trusted,  the  true  value  oi  pi,  a,  quantity  which  men 
in  general,  and  all  htmian  science  too,  did  not  begin  to 
trouble  themselves  about  until  long,  long  ages;  languages, 
and  nations  had  passed  away  after  the  building  up  of  the 
Great  Pyramid;  and  after  the  sealing  up  too,  of  that  grand 
primeval  and  prehistoric  monument,  of  an  age,  which  no 
one  living  today,  can  (exactly)  determine. 

CONFIRMATION  OF  JOHN  TAYLOR^S  THEORY 
BY  PIAZZI   SMYTH.— From  the  4th  edition   of   "Our 
Inheritance  in   the   Great   Pyramid:"     ^'H^nce   the   first 
stage  of  our  trial  terminates  itself  with  as  eminent  a  con- 
firmation as  the  case  can  possibly  admit  of,  touching  the 
truth  of  John  Taylor's  theory,  proposition,  or  statement; 
and  now  begins  the  second  stage,  wherein  I  can  add  the 
absolute  weight  of  direct  personal  examination,  as  well  as 
of  practical  researches  carried    on  at  the  place  by  myself 
for  a  longer  time  and  with  better  measuring  instruments 
than  any  of  my  predecessors  had  at  their  command.     I  was 
not,  indeed,  so  fortunate  as  Colonel  Howard  Vyse  in  finding 
anything  like  such  large,  entire,  unmoved,  and  well  pre- 
served casing  stones  as  he  did;    but  was  enabled  to  prove 
that  the  enormous  rubbish  moimds  now  formed  on  each 
of  the  four  sides  of  the  Pyramid  consist  mainly  of  innumer- 
able fragments  of  the  old  casing  stones,  distinguishable 
both  by  the  superior  quality  of  their  component  stone  and 
their  prepared  angle  of  slope  always  conformable,  within 
very  narrow  Umits,  to  Colonel  Howard  Vyse's  determina- 
tion.    And  a  number  of   these    almost  'vocal'  fragments 
were  deposited  by  me,  on  my  return,  in  the  museum  of 
the  Royal  Society,  Edinburgh. 

"Also,  by  careful  measures  of  the  angle  of  the  whole 
Pyramid  along  all  four  of  its  corner  or  arris  lines  from 
top  to  bottom,  observed  with   a  powerful  astroxiOTDA'  '^ 

u 
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circle  and  telescope,  as  more  particularly  described  in  my 
larger  book,  in  1865,  the  same  result  came  out.  For  that 
corner  angle  so  measured  (see  Plate)  was  found  to  be 
41°. 59'  45"  nearly;  and  that  gives  by  computation  (accord- 
ing to  the  necessary  innate  relations  of  the  parts  of  a  square- 
based  pyramid)  for  the  side  slope  of  this  'Great'  one,  51  *^  51' 
and  some  seconds ;  or  without  any  doubt  the  representative 
of  the  angle  Colonel  Howard  Vyse  did  observe  on  the  side 
directly;  and  the  one  which,  if  it  is  there,  necessarily  makes 
the  Great  Pyramid,  in  and  by  its  whole  figure,  express  the 
value  of  that  most  scientific  desideratum,  pi, 

**Nor  has  the  proving  of  the  matter  stopped  with  me. 
For  other  explorers  have  now  been  induced  to  search  the 
rubbish  mounds  about  the  Pyramid,  and  have  seldom  left 
without  carrying  off  some  fragment,  wherein  two  evidently 
anciently  worked  sides  met,  not  at  a  right  angle,  but  at 
the  angle  of  either  51°  51'  or  128°  9',  nearly ;  one  being  the 
angle  at  the  foot,  the  other  at  the  head,  of  every  casing 
stone  of  a  pi  pyramid,  if  built  as  the  Great  Pyramid  is, 
but  some  other  Pyramids  are  not,  in  accurately  horizontal 
courses  of  masonrv. 

**I  learn,  too,  from  an  American  book  of  travel,  that  my 
former  Arab  assistant  in  measuring  the  Great  Pyramid, 
Alee  Dobree  by  name,  and  who  was  very  quick  in  seizing 
the  idea  of  angle  expressed  in  numerical  amount  when  I 
first  explained  it  to  him  in  1865 — that  he  is  now  driving 
quite  a  trade,  almost  exclusively,  with  the  travelers 
who  visit  the  Monument,  by  selling  them  'casing  stone 
fragments  with  the  angle*;  which  fragments  he  is  able,  by 
the  gift  of  a  sharp  and  appreciative  eye,  to  pick  out  of  the 
very  same  hills  of  rubbish  they  walk  carelessly  over. 

"Yet  even  all  his  feats  in  that  way  have  been  far  trans- 
cended by  my  friend,  Mr.  Waynman  Dixon,  C.  E.,  who, 
taking  advantage  of  an  extensive  cutting  into  the  Great 
Pyramid  rubbish  mounds  by  the  Egyptian  Grovernment 
merely  for  material  wherewith  to  make  the  road  by  which 
the  Empress  of  France  visited  the  Monument  in    1869, 
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discovered  almost  a  whole  casing  stone.     Not  a  very  large 
one,  indeed,  and  a  loose  block  only,  but  with  portions 
more  or  less  of  all  six  original  worked  sides ;  or  a  completer 
example  than  is  known  at  the  present  moment  to  exist 
anywhere  else  all  the  world  over.     This  most  unique  speci- 
men, Mr.  Waynman  Dixon  graciously  sent  from  Egypt  as  a 
present  to  me,  and  I  have  deposited  it  under  a  glass  case 
in  the  official  residence  of  the  Astronomer-Royal  for  Scot- 
land, where  it  has  been  closely  measured,  and  its  ascending 
angle  found  to  be  certainly  between  51°  53'  15"  and  51® 
49'  SS''*  or  as  close  as  could  be  expected,  from  the  block's 
size  and  fractured  condition,  to  be  that  typical  51*^  51'  14" 
about  which    all  the  fragments  of  the  Great  Pyramid  are 
found  to  collect.     But  none  of  the  fragments  of  the  other 
pyramids  of  Egypt  do  so.     Their  casing  stones  were  some- 
times worked  with  equal  hand  skill,  so  as  to  preserve  one 
particular  angle  very  closely  over  the  whole  surface  of 
a  large  building,  but  it  is  always  a  wrong  angle.     The 
ability  of  head  was  wanting  there,  and  meaningless  angles 
^^43**!  50®,  57®,  63*^,  and  even  73®  occupied,  and  wasted 
the  time  of  their  workmen,  if  a  mathematical  demonstration 
and  not  a  mere  architectural  adornment,  was  really  their 
object.     Closer  up  in  the  very  neighborhood  of  the  Great 
Pyramid,  as  on  the  hill  of  Jeezeh  itself,  some  of  the  sub- 
sequent smaller    imitation  pyramids  could  hardly  fail  to 
be  nearer  their  original,  and  were  in  fact,  within  half,  or 
three-quarters  of  a  degree  of  its  particular  angle.     But 
they  are  constant  all  over  their  ourfaces,  and  on  every  side 
at  that  deviation;  and  that  so  very  large  a  one,  as  to  throw 
their  numerical  value  of  pi  into  utter  error ;  and  leave  the 
Great  Pyramid  the  sole  example  throughout  all  Egypt  of  any 
building  whatever,  giving,  by  its  whole  proportions,  or 
entire  geometry,  and  within  the  closest  limits  of  the  best 
modem  measures  of  it,  the  one,  and  only  true  practical 
expression  for  pi  which  modem  science  admits.** 
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STANDARD  OF  LENGTH  EMPLOYED  IN  LAYING 

OUT  THE  GREAT  PYRAMID. 

(Sec.  13.)  Conceding  the  results  arrived  at  by  thit 
most  noted  savants  of  the  past,  regarding  the  standard 
of  length  used  in  the  architectural  construction  of  the 
Great  Pyramid,  mz,,  the  ^'pyramid  cubit  of  25  inches" 
equal  to  25.001  inches  English;  and  that  the  said  measure 
expresses  exact  pi  in  the  different  triangulations  and 
meastirements  of  that  structure;  and  further,  that  the  12 
inch  rule,  or  foot  measure,  does  not  so  express  itself,  we  will 
proceed  to  the  array  of  proofs  that  they  jointly  employ. 
Recomputing  Mr.  Taylor's  circumferential  analogy  of  that 
most  notable  of  buildings,  after  his  own  manner,  by  linear 
vertical  height  and  linear  horizontal  base-breadth,  the 
quantities  named  on  a  previous  page,  were  expressed  in 
English  feet,  viz.,  verticle  height  486 .2567  feet,  and  length 
of  one  side  of  base,  763.81  feet;  but  it  is  not  therefore 
intended  to  imply  that  they,  or  indeed  any  foot  measures, 
were  employed  by  the  ancient  builders.  Certainly  the 
length,  want  of  meaning,  and  inconvenience  of  the  fractions 
obliged  to  be  introduced  (by  us)  in  order  to  represent  the 
(closest  approximate) ,  or  pi,  proportion  of  the  one  pyramid 
element  to  the  other,  in  these  particular,  absolute,  linear 
terms,  tend  to  forbid  the  idea.  (We,  nevertheless,  believe 
that  architect  and  builders  of  the  Great  Pyramid  knew  the 
exact  proportion,  or  the  ratio  of  the  diameter  to  the  cir- 
cumference of  a  circle  without  any  decimal.  One  of  the 
proofs  offered  for  this  is:  that  no  two  mathematicians  ot 
engineers,  in  our  day  and  age,  obtain  exactly  the  same  re- 
sults in  the  measure  of  any  part  of  this  ''First  Great  Wonder 
of  the  World.*')  As  a  foot  measure  was  not  likely,  and  the 
Egyptian  cubit  whose  length  was  close  to  20.7  English 
inches,  gave  similarly  inconvenient  fractions,  what  sort 
of  standard  of  linear  measure  was  likely  to  have  been  em- 
ployed at  the  building,  or  rather  by  the  actual  builder  and 
architect  of  the  whole  design  of  the  Great  Pyramid  ? 
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WHAT  STANDARD  WOULD  SUIT  PI  ON  THE  SCALE 

OP  THE  GREAT  PYRAMID? 
Our  first  step  of  inqtiiry  will  be,  to  see  if  an  equally 
exact  proportion  between  linear  height  and  twice  base- 
breadth,  to  what  our  long  fractions  of  feet  gave,  cannot  be 
obtained  from  some  simpler  numbers.  Take  for  instance 
1 16.5  :  366.0.  These  do  not  give  the  value  of  pi  exactly 
(and  as  far  as  we  know)  no  aimple  numbers  can,  when  the 
proportion  itself  (is  considered,  and)  belongs  to  the  in- 
commensurables ;  but  it  is  an  astonishingly  close  approach 
and  an  admirable  clearing  away  of  fractional  troubles  in  all 
approximate  work,  for  such  plain  and  small  numbers  to 
make;  and  the  exceedingly  trifling  fraction  (either  n6.- 
5014  :  366.0000,  or  116.5000  :  365.9956,  wotdd  be  closer, 
but  not  so  convenient  in  multiplication  and  division)  and 
by  which  the  one  shotdd  be  increased  and  the  other  de- 
creased, does  not,  in  the  existing  state  of  our  pyramidal 
knowledge  thus  far,  make  much  practical  difference  upon 
most  of  the  questions  which  we  shall  have  presently  to. take 
\  up.  Are  there,  however,  any  other  reasons  that  such  of 
\  mere  arithmetical  convenience,  why  we  should  attach  much 
significance,  in  the  design  of  the  Great  Pyramid,  to  these 
particular  numbers?  There  are  some  reasons  of  really 
grand  suggestions.  In  the  first  place,  366,  which  repre- 
sents here  (for  our  arbitrary  diameter  of  a  circle  116. 5) 
the  pi  circumferential  analogy  of  that  circle,  is  also  the 
nearest  even  number  of  days  in  a  year;  or  more  precisely, 
of  mean  solar  days  in  a  mean  tropical  solar  year  (of  the 
earth) ;  or  again,  of  day-steps  in  the  circle  of  the  earth's  year, 
which  year  is  the  most  important  of  all  circles  to  the  physi- 
cal Ufe  of  man.  We  now  know,  by  modem  science,  that 
the  exact  number  of  these  day-steps  in  such  terrestrial  year 
is,  at  this  present  time  in  the  history  of  man  upon  the  earth 
365. 2422  + an  almost  endless  fraction  of  unascertained 
length.  So  that  the  proportion  of  the  day  to  the  year  is  in 
a  manner  another  incommensurable;  in  practice,  thou^l\ 
not  in  theory,  &s  interminable  as  pi  itself;  and  yet  lot  \5ajP' 
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ordinary  purposes  of  life,  all  civilized  nations  now  use 
365  even;  except  in  leap  year,  when  they  do,  evenly  also, 
make  their  year  to  consist  of  366  days. 

In  the  second  place,  it  may  be  stated  that  the  portion 
of  the  Pyramid  employed  as  the  chief  datum  of  linear 
measure  in  the  problem  under  discussion,  viz.,  the  length 
of  each  side  of  its  square  base  as  determined  by  the  'socket' 
measurements,  both  of  the  French  savants  and  Colonel 
Howard  Vyse,  when  it  comes  to  be  divided  into  366  parts 
seems  to  give  each  of  them  a  length  approaching  to  one 
round  and  even  ten-millionth  of  the  earth's  semi-axis  of 
rotation,  or  nearly  25  English  inches.  Equivalent,  there- 
fore, if  further  and  independent  confirmation  shall  be  ob- 
tained, to  the  architect  having  laid  out  the  size  of  the  Great 
Pyramid's  base  with  a  measuring  rod  25  inches  long,  sym- 
bolical in  modem  science  of  the  earth's  diurnal  rotation  on 
its  axis,  in  his  hand — and  in  his  head,  the  number  of  days 
and  parts  of  a  day  so  produced  in  a  year  of  the  earth's 
revolution  round  the  sun;  coupled  with  the  intellectual 
and  instructive  intention  to  represent  that  number  of  days 
in  terms  of  that  rod,  on  each  base  side  of  the  building. 

A  DAY  AND  YEAR  STANDARD  INDICATED 
WITH  REMARKABLE  AND  HARMONIOUS  EARTH 
COMMENSURABILITY.— Piazzi  Smyth  says:  "Now  this 
is  a  feature,  in  all  sober  truth,  if  that  quantity  of  length 
was  really  used  intentionally  as  a  standard  of  measure 
of  the  most  extraordinary  importance;  for  it  is  only  since 
Newton's  time  that  men  knew  anything  exact  about,  or 
have  attributed  anything  peculiar  in  its  size  to,  the  earth's 
axis  of  rotation  as  different  from  any  other  diameter  thereof. 
It  is  therefore,  to  man  evidently  a  result  of  modem,  very 
modem  science  alone;  and  every  modem  civilized  nation 
has,  during  the  nineteenth  century,  been  obliged  to  per- 
form gigantic  trigonometrical  operations  and  '*  degree 
nieasurings,"  in  order  to  arrive  at  any  approach  to  accurate 
knowledge  of  the  true  length  of  that  Polar  earth-line,  or 
^^tdtion  axis  of  the  earth;  and  tViey  ax^  bX\\\  ^-Macsuing  the 
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inqtiiry  with  most  extensive  establishments  of  well  trained 
surveyors  and  scientific  calculators.  Their  best  results 
hitherto  oscillate  generally  about  500,500,000  English 
inches  within  very  narrow  limits,  though  some  of  the  results, 
from  tmavoidable  errors  of  even  the  most  advanced  modern 
scientific  mensurations,  are  as  great  as  500,560,000,  and 
others  as  small  as  500,378,000.  Such  then  is  the  range  of 
I  uncertainty  in  which  England,  France,  Germany,  America, 
j  and  Russia  are  placed  at  this  moment  with  regard  to  the  size 
I  of  the  world  they  live  on.  And  yet  they  are  immensely 
I  closer  in  accord,  and  nearer  to  the  truth,  than  they  were 
f  only  fifty  years  ago;  while  1,000,  2,000,  or  3,000  years 
*  since,  even  the  most  scientific  of  men  knew  nothing  but 
t  what  was  childish  about  the  size  of  that  earth-ball  on  which 
it  had  pleased  God  to  place  His  last  and  most  wondrous 
act  of  creation — Man — ^to  dwell,  and  play  his  part,  for,  who 
knows,  how  short  a  season. 

**It  is  possible,  then,  that  at  a  much  earlier  date  still 
than  3,000  years  ago,  or  on  the  primeval  occasion  of  the 
founding  of  the  Great  Pyramid  in  2,170  B.  C.  (which  date 
we  consider  an  impossibiUty,  owing  to  the  lack  of  intelli- 
gence at  that  period;  27,970  B.  C.  would  come  nearer)  the 
author  of  the  design  of  that  building  could  have  known  both 
the  size,  shape  and  motions  of  the  earth  exactly,  and  have 
intentionally  chosen  the  unique  diameter  of  its  axis  of 
rotation  as  a  physically  significant  reference  for  the  stan- 
dard of  measure  to  be  employed  in  that  building  ?     Human- 
ly, or  by  human  science  finding  it  out  then,  and  in  that  age, 
of  course  was  utterly  impossible.     But  if  the  thing  was 
inserted  there  in  grandly  monumental  fact — too  grand,  too 
oftwi  repeated  and  too  methodic  to  be  owing  to  accident — 
there  was  something  of  supernatural  in   its  origination. 
And  if  traces  of  the  supernatural  in  goodness  and  truth  are 
1  attributable  only  to  God  and  to  his  Divine  inspiration, 
then  this  most  ancient,  yet  still  existing  monumentalization 
of  superhuman  cmitentporary  cosmical  knowledge  0/  that  time 
must  be  one  of  the  most  remarkable  facts  that  occurred  aX 
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the  beginning  of  the  post-diluvial  career  of  man,  outside 
of  Scripture  history;  and  stands  next  in  importance  to 
Scripture  itself  for  all  intellectual  and  religious  mankind  to 
inquire  into,  as  to  how,  and  for  what  end,  it  was  allowed  or 
aided  by  the  Almighty  both  to  take  place,  and  in  a  manner 
which  has  enabled  it  to  last  down  to  these  days." 

The  above  quotation  from  Piazzi  Smyth's  4th  edition 
of  "Our  Inheritance  in  the  Great  Pyramid"  is  significant  of 
the  man;  his  religious  fever  knew  no  boimds,  so  much  so, 
that  everything  he  found  or  discovered  in  science,  not 
immediately  explainable,  he  attributed  to  Deity.  I  am 
sorry  that  he  is  not  now  in  the  body  to  defend  his  pet 
theory.  As  he  has  passed  to  the  beyond,  let  me  address 
his  friends  and  followers,  (and  they  are  legion),  viz./ii  a 
special  Dispensation  has  protected  this  great  stone  edifice 
for  (even  as  he  suggests — 4,000  years)  all  the  time  that  the 
present  race  has  been  making  history,  then  why  should  not 
that  same  Divine  influence  have  been  extended  to  the 
churches  throughout  Christendom?  and  if  not  as  a  whole 
to  some  isolated  sect?  that  was  better  than  the  rest?  The 
fact  is — no  building  on  the  face  of  the  earth  (outside  of  the 
Great  Pyramid)  has  withstood  the  ravages  of  time,  the 
earthquake  and  the  flood,  one-half  the  number  of  years 
that  this  great  stone  building  is  known  to  have  done 
(not  counting  the  thousands  of  years  that  history  does  not 
record) .  We  will  try  and  answer  both  sides  of  this  question. 
It  is  purely  a  physical  reason ;  viz.,  during  the  great  seismic 
disturbances  in  San  Francisco,  Cal.,  in  April,  1906,  and 
Valparaiso,  Chile,  in  July  of  the  same  year  will  do  to 
illustrate;  it  is  a  noted  fact:  that  the  different  churches 
(regardless  of  denomination)  suffered  more  proportionately 
than  the  buildings  occupied  by  the  lowest  callings  on  earth. 
And  why  (?)  not  because  they  were  churches,  but  because 
that  class  of  buildings  are  tall,  and  most  of  them  have 
spires  that  are  not  earthquake  proof,  built  of  wood  or  brick 
that  will  not  stand  a  two  minute  seismic  vibration.  The 
lightning  plays  similar  pranks,  aiv4v"STv.o  t^^pector  of  persons 
liming  as  it  does  at  the  highest  pomX.s. 
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The  other  side  of  this  question:    Why  has  the  ''Great 
Pyramid"  stood  all  these  thousands  of  years,  although 
taller  than  any  church  edifice  in  the  world?    And  only 
three  other  buildings  of  any  character  excel  it  in  height,  vis,, 
the  "Eiffel  Tower,'*  at  Paris;  the  "Washington  Monument,*' 
at  Washington;   and  the   "City    Hall"   at   Philadelphia. 
All  of  which  are  built  practically  earthquake  proof,  and 
each  contain  conductors  for  directing  the  lightning  peace- 
fully to  the  earth.     But  why  has  the  Great  Pyramid  stood? 
Nothing  miraculous  about  it.     The  extraordinary  intelli- 
gence of  the  race  of  mankind  that  flourished  from  50,000 
to  100,000  years  ago,  led  them  to  know,  that  there  was  but  • 
one  spot  (and  that  of  limited  area)  on  the  face  of  the  earth 
(on  land)  but  what  had  changed  places  with  the  waters  of 
the  earth,  some  of  it  several  times,  and  would  do  so  again 
at  different  (long)  intervals.     That  spot  is  located  in  the 
geographical  center  of  the  land  of  the  earth:  in  29°  58'  $1" 
N.  Lat.  and  31®  10'  i"  E.  Long.;  where  they  erected  the 
greatest  stone  structure  that  ever  existed,  or  is  in  place 
today,  viz.,  the  ''Great  Pyramid  Jeezeh.''      And  when  they 
did  so  they  had  scientific  physical  reasons  for  believing  that 
it  wotdd  stand  until  the  earth  should  cease  to  obey  its 
polarity  and  the  orb  itself  disintegrate.     And  why?     Be- 
cause the  earth,  being  unequally  balanced   (the  water  area 
containing  about  three-fifths  and  the  land  area  about  two- 
fifths),  the  land  portion,  or  that  portion  of  the  land  above 
water,  is   principally  located  north  of  the  equator,   the 
geographical  center  of  which  (or  weight  center)  is  located 
between  the  following  extreme  points:  N.  W.  Alaska,  and 
S.  E.  AustraUa;  and  N.  E.  Asiatic  Siberia,  and  Cape  Horn, 
South  America,  in  the  S.  W. ;  or  as  above  described,  the 
spot  whereon  stands  the  "Great  Pyramid."     If  you  have 
followed  carefidly  what  we  have  stated  in  our  chapter  on 
earthquakes,  tidal  waves,  and  other  seismic  disturbances, 
you  will  grasp  at  our  opinion,  in  the  belief — that  the  earth 
is  never  perfectly  quiet — no  more  so,  than  a  human  being. 
This  state  of  inquietude  ranges  from  the  slightest  seti.s;x\;vyR. 
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noted  on  the  seismograph,  to  the  sinking  of  a  continent. 
Dtiring  all  such  disturbances,  great  or  small,  there  is  a 
point  within  the  earth  (the  center  of  its  weight)  that  is  al- 
most perfectly  quiet;  that  point  being  nearer  the  surface 
on  one  side  of  the  earth  than  the  other  (owing  to  the  in- 
equalities of  the  weight  on  the  surface)  causes  that  same 
qiiietude  to  exist  on  the  surface  nearest  that  point.  The 
strongest  circumstantial  evidence  exists  that  that  point 
is  located  9  miles  S.  of  W.  of  Cairo,  in  Egypt,  where  stands 
jthe  *'Great  Pyramid  Jeezeh."  This  building  was  there, 
arrayed  in  all  its  beauty,  with  its  white  limestone  casing 
stones,  from  base  to  apex,  when  the  second  Pyramid  of 
Jeezeh  was  built  (or  so  reported)  in  the  year  2,130  B.  C; 
the  Great  Pyramid  was  then  so  old  that  no  human  being 
then  living  knew  when  it  was  built.  All  history  regarding 
the  date  of  which  is  pure  guess-work  and  totally  imreliable. 
The  fact  that  this  building  still  stands,  without  the  least 
crack  in  the  whole  structure,  except  those  known  to  have 
been  made  by  vandals,  marauders,  etc.,  since  the  advent 
of  the  present  race  of  men,  is  sufficient  evidence  that  the 
locality  surrounding  the  Great  Pyramid  is  the  most  quiet 
spot  on  the  face  of  the  earth.  We  do  not  know  what  in- 
fluence  is  brought  to  bear  on  our  frail  orb,  the  earth,  to 
cause  it  to  change  its  polarity,  or  swing  out  of  place  and  come 
back  again ;  nor  will  we  attempt  to  ascribe  a  theory  for  this 
freak  of  nature.  For  our  present  purpose,  it  will  be  suffi- 
ciently satisfactory  to  say  that  such  phenomiena  have 
occurred  (explained  somewhat  at  length  in  a  previous 
chapter).  Our  theory  of  the  difference  between  a  severe 
earthquake  and  a  cataclysm,  or  its  effects  on  the  siu-face 
of  the  earth  is:  that  the  earthquake  is  caused  by  a  force 
from  within  the  earth,  while  a  cataclysm  is  caused  by  a  force 
without,  or  on  the  surface  of  the  earth;  and  this  occurs 
when  the  earth  suddenly  disobeys  her  polar  attraction. 
The  result  of  which  is,  to  cause  some  continents  to  sink, 
with  a  corresponding  amount  of  land  to  rise  from  the  depths 
of  the  oceans.     During  such  ordeal,  the  earth  behaves  in 
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a  similar  manner  that  she  does  during  an  earthquake, 
except,  that  she  revolves  around  the  point  of  least  resistance 
(having  changed  her  course)  with  greatly  accelerated  speed. 
That  pivotal  point,  we  claim,  must  be  where  the  Great 
Pyramid  is  located ;  for  we  believe  that  it  has  passed  through 
several  such  ordeals.  We  deem  no  explanation  necessary 
to  prove  that  the  Great  Pyramid  (or  any  other  structure) 
wotdd  stand  and  remain  immoved,  during  such  a  calamity, 
if  the  disturbing  matter  moved  evenly  around  the  point 
on  which  the  said  structure  stood. 

INQUIRY  OF  A  MORE   RIGID  CHARACTER  INTO 
THE  ABSOLUTE  LENGTH  OF  THE  BASE-SIDE 
OF    THE  GREAT  PYRAMID. 

(Sec.  14.)  We  desire  to  ascertain  if  the  alleged  fact 
is  there;  or  to  what  degree  of  acctiracy  it  is  there.  Prof. 
Smyth  says:  **For  in  all  practical  work  of  physical  science 
and  nicety  of  measurement,  good  scientific  men  know  that 
nothing  whatever  can  be  ascertained  absolutely,  but  only 
within  certain  limits  of  error;  those  limits  becoming  smaller 
as  observation  improves,  but  never  entirely  vanishing.  Is 
then,  the  ten-millionth  part  of  the  earth's  semi-axis  of 
rotation,  or  25.025  English  inches  (according  to  the  be&t 
modem  estimate  of  that  axis,  which  in  a  manner,  and  with 
the  shining  of  the  sun  to  help,  makes  the  days,  of  the  earth, 
bebg  500,500,000  English  inches  long)  multiplied  by  365  .- 
1422  (the  now  known  number  of  solar  days  in  a  year), 
the  true  length  of  a  side  of  the  square  base  of  the  ancient 
Great  Pyramid;  and  if  it  is  not,  by  how  much  does  it  differ? 

"The  foregoing  theoretically  proposed  quantity,  or 
mcfaes  25.025x365.2422,  evidently  amounts  to  9,140 
English  inches,  nearly.  *  *  *  The  only  admissible, 
because  the  only  socket-founded^  determinations  of  the  base- 
ride  lengths  that  I  was  acquainted  with  were,  ist,  the  French 
one=763.62  English  feetz=9,i63.44  English  inches; and, 
•nd,  Colonel  Howard  Vyse's  of  764  English  feet =9,168 
Ibglish  inches;  and  both  of  them  are  far  too  large.    "^Vvvs 
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error  did  not  iffect  our  determination  in  a  previous  chapter  * 
for  the  pi  shape  of  the  Great  Pyramid ;  because  we  computed 
the  height,  in  terms  of  this  same  base-breadth,  by  reference 
to  an  angle  observed  quite  independently  of  any  linear  meas- 
ure. But  now  we  require  to  know  more  positively  whether 
the  numerical  length  then  used  was  real,  or  figurative  only; 
and  when  I  was  actually  at  the  Great  Pyramid  in  1865, 
Messrs.  Aiton  and  Inglis,  engineers,  succeeded  in  uncover- 
ing all  four  of  the  Great  Pyramid's  comer  sockets,  and  then 
proceeded  to  measiire  from  socket  to  socket  every  one  of 
the  four  sides  of  the  base;  and  with  what  result?  They 
made  them  all  shorter,  far  shorter;  to  me  it  was  at  first 
incrediblv  shorter  than  both  the  French  and  Howard 
Vyse  determinations;  for  it  was  equal  only  9,110  English 
inches  on  the  mean  of  the  4  sides.  Either  their  measures 
then  must  have  been  very  bad  and  too  short;  or  those  of 
the  French  and  Colonel  Howard  Vyse  were  also  bad,  but 
too  long.  And  why  was  there  so  much  badness  amongst 
them?  Mainly  because  the  ground  to  be  measured  over 
is  covered,  and  heaped,  and  thrown  into  horrible  confusion 
of  ups  and  downs  by  those  hills  of  rubbish,  formed  by  the 
fragments  of  casing  stones  (of  which  we  treated  at  some 
length  a  few  pages  back).  Very  useful  were  they  then, 
for  the  angular  fragments  they  yielded,  on  being  dug  into 
and  turned  inside  out;  but  dreadfully  obstructive  are  they 
now,  when  an  accurate  linear  measure  over  a  long  distance 
is  wanted ;  and  when  like  all  distance  measuring  in  surveying 
work,  it  must  be  in  a  straight  and  level  line  only,  for  ulti- 
mate use  or  reference.  Each  measurer  hoped  that  he  had 
cleverly  corrected  his  really  up  and  down  measures  over 
the  hills  and  down  into  the  hollows  of  rubbish,  to  what  they 
would  have  been  if  the  ground  had  been  level — but  when 
their  severally  independent  measurements  are  brought 
together,  behold  how  they  differ!  And  this,  remember,  is 
modem  science,  so  critical  of  the  antique  ages  of  the  world. 
"After  much  consideration  I  was  inclined  to  divide 
the  errors  very  nearly  evenly  t>e\.^eeTv.  \.\i^  ^^veral  parties, 
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in   1867;  adopting  therefore,  neither  the  9,168  or  91163 
on  one  side,  nor  the  9,110  on  the  other,  but  9,14a.     And  in 
1869,  when  the  Royal  Engineer  surveyors  (of  Great  Britain), 
returning  from  the  Sinai  survey,  went  (according  to  orders) 
to   the    Great   Pyramid,    and   announced,    through   their 
colonel  at  home,  that  the  mean  length  of  a  side  of  its  square 
base  from  socket  to  socket,  was  9,130  British  inches,  they 
were  nearer  to  the  theoretical  9,140  than  to  any  of  the  other 
measured  results.     But  as  there  are  internal  features  of 
evidence  showing  that  none  of  the  measures,  not  even  the 
last,  were  acctirate  enough  to  be  depended  upon  to  the 
third  place  of  figures  (whether  measured  upon  only  one 
side,  or  all  four  sides,  of  the  base  considered  square  by  every- 
body) all  men  are  at  this  very  moment  left  by  the  last 
Pyramid   base-side   measurers   of   modem   times    in    this 
i  predicament — mz.,  the  theoretical  length  of  9,140  inches 
t  which  would  imply  such  almost  unutterable  wisdom,  or 
such  inconceivably  happy  accident,  for  that  primeval  time 
■  on  the  part  of  the  designer  of  the  Great  Pyramid,  is  really 
found  amongst,  or  as  though  it  were  the  thing  really  and 
centrally  certified  to,  by  the  best  conclusions  of  modem 
measure.     It  is,  indeed,  notably  confirmed  by  them;  or 
may  be  asserted  upon  and  by  means  of  them,  within  such 
Kmits  as  they  can  confirm  anything;  and  if  those  limits  are 
coarse,  that  coarseness  is  entirely  the  fault  of  the  modern 
measurers,  not  of  the  ancient  building;  which,  fotmded  on 
trock  (and  an  admirably  firm  and  nearly  unfissured  hill 
of  dense  rock  of  nummulitic  limestone,  in  nearly  horizon- 
tal strata)  could  not  possibly  have  expanded  and  contracted 
between  the  successive  modem  dates  of  1799,  1837,  1865, 
and  1869  A.  D.,  as  the  recent  measurers  seem  at  first, 
most  absurdly,  to  imply.     The  variations,  therefore,  first 
from  9,163  to  9,168,  then  to  9,110  and  then  to  9,130,  must 
be  merely  the  plus  and  minus  error*;  of  the  modem  measures, 
or  of  men  intending  honestly  to  do  well  if  they  could,  but 
trring  involuntarily,  sometimes  to  one  side  and  sometimes 
to  the  other  of  nhsolute  exactitude/' 
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THE  EARTH-AXIS  AND  YEAR-COMMENSUR-  - 
ABLE,  RESULT  FURTHER  INDICATED.— "Of  course 
better  measures  than  all  that  have  been  yet  taken,  might 
be  made  in  the  present  age  of  science,  and  should  be  in- 
stituted forthwith,  to  clear  up  so  notable  a  point  in  the 
primeval  history  of  man;  but  the  expense  to  be  incurred 
in  the  preliminary  clearing  of  the  ground  from  thoce  ob- 
structing rubbish  heaps  of  broken  stones,  to  allow  of  accu-  | 
rate  measuring  apparatus  being  brought  to  bear  effectually, 
is  beyond  the  means  of  any  private  and  poor  scientific  man 
and  the  Great  Pyramid  is  not  a  favorite  subject  either  with 
rich  men  or  the  powerful  governments  of  wealthy  nations; 
while  the  invaluable  comer  sockets,  never  properly  covered 
up  since  1865,  are  daily  being  trodden  and  cruelly  broken 
down  at  their  edges  out  of  shape  and  out  of  size,  so  that  we 
are  not  likely  to  see  speedily,  if  ever,  any  better  measurers 
of  the  Great  Pyramid's  base-side  length  than  those  already 
obtained.  But  as  they,  when  considered  by  any  experienced 
computer  fully,  honestly,  and  fairly,  do  include  the  theore- 
tical 9,140  English  inches,  we  are  already  justified  so  far 
(and  we  shall  have  in  a  future  chapter  signal  confirmation 
from  the  interior  of  the  Pyr  miid)  in  upholding  the  high 
degree  of  probability  that  the  reason  why  the  Great  Pyramid 
(made  already  of  a  particular  shape  to  entmciate  the  value 
of  the  mathematical  term  pi)  had  ako  been  made  of  a 
particular  size,  was,  in  part,  to  set  forth  the  essence  of  all 
true  chronology  for  man  in  recording  the  order  of  his  works, 
and  in  imderstanding  the  chief  physical  basis  on  which  alone 
he  is  ordained  to  prosecute  them,  upon  this  earth.  For 
evidently  this  was  accomplished  there,  by  showing  that 
the  number  of  times  that  the  Pyramid's  standard  of  linear 
measure  would  go  into  the  length  of  a  side  of  its  square 
base,  was  equal  to  the  number  of  days  and  parts  of  a  day  in 
the  course  of  a  year.  That  standard  of  linear  measure 
being,  moreover,  with  a  marvelously  complete  appropri- 
ateness of  symbology,  the  ten-millionth  (or,  in  mathemati- 
cs/ expression,  the  10''^^  part")  oi  XJcve  \^tv^\v  of  the  earth's 
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semi-axis  of  rotation:  or  of  half  of  that  axis,  by  the  earth's 
rotating  upon  which  before  the  sun,  that  particular  number 
of  days  for  work  and  nights  for  rest  is  constantly  being 
produced  for  all  humanity  in  ^the  course  of  the  earth's 
annual  revolution  arotmd  the  sun.  Hence,  there  is  here 
wheel  within  wheel  of  appropriate  and  wise  meaning,  far 
above  all  the  then  contemporary  knowledge  of  man,  and  in- 
cating  far  more  than  any  mere  single  case  of  simple  co- 
incidence of  numbers.  A  grouping,  indeed  it  is,  implying 
something  vastly  beyond  mechanical  accident  on  the  part 
of  the  unknown  ancient  architect.  The  affair  was,  more- 
over, perfectly  open,  because  it  was  on  the  surface,  during 
all  antiquity;  and  especially  open  during  the  days  of  the 
Greek  philosophers  in  Alexandria,  when  the  Great  Pyramid 
was  still  complete  in  size  and  finish,  with  its  bevelled  casing 
stones  forming  the  then  outside  finished  surface  of  the  whole 
and  the  ground  round  about  so  eminently  free  from  both 
the  present  obstructions,  and  all  others,  too,  accompanying 
ordinary  mason's  work,  that  Strabo  declared  the  building 
looked  as  if  it  had  descended  upon  its  site  ready  formed 
from  Heaven,  and  had  not  been  erected  by  man's  laborious 
toil  at  all.  The  question  which  chiefly  troubled  Strabo  was 
^"What  have  the  builders  done  with  their  chips?  Here  is 
the  most  enormous  building  in  the  world,  constructed  al- 
most entirely  of  stones  squared  by  man's  hand,  so  that  the 
involuntary  production  of  chips  must  have  been  immense ; 
*  but  none  of  them  are  to  be  seen ;  all  around  the  Great  Pyra- 
niid  is  a  level  area  swept  as  clean  as  if  no  stones  at  all  had 
ever  been  chipped  or  squared  upon  it."  Yet  what  he  could 
not  discover,  time  and  the  weather  of  over  i,8oo  years  since 
his  day  have  abundantly  revealed;  for  the  said  primeval 
chippings  by  the  original  macons  (a  totally  different  affair 
from,  and  on  an  enormously  larger  scale  than  the  hills  of 
rubbish  of  the  casing  stone  fragments  of  Mohammedan 
time  now  to  be  seen  about  the  building)  were  all  thrown 
over  the  northern  edge  of  the  Pyramid  hill,  or  firmly  baxvV^^^ 
up  against  the  natural  cliff  on  that  side,  and  leveWed  otv  \\ve 
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top  SO  as  to  extend  the  esplanade  on  the  northern  front  of 
the  monument.  And  there,  a  good  photograph  from  the 
northeast  sand-plain  shows  them  still  to  be;  discriminating 
admirably  between  the  natural  hill,  and  this  adventitious 
addition  to  it."     (See  Plate.) 

REFERENCE  TO  THE  GREAT  PYRAMID'S 

NUMBERS. 

(Sec.  15.)  And  the  affair  grows  in  wonder  the  further 
we  inquire  into  it.  For  Mr.  Taylor,  led  by  the  numbers 
of  British  inches  which  measure  the  earth's  polar  axis  length 
— and  other  men,  also  led  by  the  dominance  of  fives  in  the 
Pyramid's  construction  (as  that  it  has  five  angles  and  five 
sides,  including  the  lower  plane  of  the  base  mathematically 
as  one) — ventured  the  suggestion,  that  the  author  of  the 
Great  Pyramid's  design  both  employed  decimal  and  quinary 
arithmetic ;  and  had,  and  used,  as  his  smaller  unit  of  measure 
one-fifth  of  a  fifth  part  of  his  particular  cubit,  forming  there- 
by, let  us  say  in  English,  an  inch.  An  inch,  larger  indeed 
than  a  British  inch,  but  only  by  a  thousandth  part,  i.  e., 
about  half  a  hair's  breadth;  an  apparently  tmimportant 
quantity,  and  yet  it  is  that  which  enables  the  round,  and 
at  the  same  time  grand,  Pyramid  number  of  five  hundred 
millions  of  them,  viz.,  Pyramid,  not  British,  inches,  even 
to  measure  the  length  of  the  earth's  polar  diameter  with 
exactitude. 

With  these  truly  earth-commensurable  inches,  the 
day  standard  of  linear  measure  for  the  side  of  the  base  of 
the  Great  Pyramid  is  5x5,  or  just  25  of  them;  and  that 
length  we  shall  call  the  cubit  of  the  Great  Pyramid's 
scientific  design.  But  in  its  own  inches,  the  side  of  the 
Great  Pyramid's  base,  we  must  remember,  will  no  longer 
now  measure  9,140,  but  9,131.05  inches.  Next,  as  there 
are  four  sides  to  the  Pyramid's  base,  the  united  length  of 
all  of  them  evidently  equals  36,524.  2  of  the  same  Pyramid 
inches;  or,  at  the  rate  of  a  round  hundred  of  those  inches 
to  a  day,  the  whole  perimeter  oi  tVie  building  (already 
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shown  to  represent  the  theoretical  pi  circle)  is  here  found 
to  symbolise  once  again,  in  day  lengths,  365.24a,  or  the 
practical  day  and  night  circle  of  the  year. 

It  is  not  ominotisly  significant,  that  the  ancient  cubit 
of  Pharaonic  Egypt,  20.7  British  inches  long  nearly,  if 
applied  either  to  the  Great  Pyramid's  base-side,  or  base- 
diagonals,  or  vertical  height,  or  arris  lines,  or  any  other 
cnown  radical  length  of  the  building,  brings  out  no  notable 
Dhysical  fact,  no  mathematical  truth.  While  the  other 
ength  of  25 .  025  British  inches,  brings  out  in  this  and  other 
leases  so  many  of  the  most  important  coincidences  of  this 
^rth  we  inhabit,  as  make  the  ancient  monument,  at  once, 
speak  both  intelligibly  and  intellectually  to  the  scientific 
understanding  of  all  intelligent  men  of  the  present  day, 
"withersoever  scattered  around  the  world.'* 

No  other  p3rramid  in  Egypt  can  presume  for  a  moment 
to  compete  with  the  Great  Pyramid  in  this  all-important 
earth-axial  25  inch  standard,  and  365.242  day  matter. 
That  is,  none  of  their  base-side  lengths,  when  divided  by 
the  number  of  days  in  a  year,  are  able  to  show  that  crucial 
loTth  of  the  earth's  axis  quantity,  or  anything  near  it,  or 
anything  else  of  cosmical  importance.  The  general  in- 
stinct, therefore,  of  the  whole  human  race  through  all  ages, 
m  so  readily  and  tmiversally  allowing,  as  it  did,  to  the  first 
Pyramid  the  surname  of  'Great,'  has  been  borne  out 
beyond  all  that  had  been  expected,  by  the  application  of 
modem  meastu'e  and  scientific  research. 

While  the  ancient  base-side  length  of  the  Great  Monu- 
ment has  been  quoted  so  low  as  9,110,  it  has  also  been 
quoted  as  high  as  9,168  British  inches,  and  in  a  manner  to 
lead  to  the  inference  that  9,140  of  those  inches  must  be 
Very  nearly  the  true  quantity. 

Note  the  measures  of  the  base-side  lengths  of  the 
greatest  of  the  other  Pyramids  of  Egypt,  taken  in  the  same 
terms.  When  measured  by  Colonel  Howard  Vyse  and  his 
assistant  Mr.  Perring  (the  authors  of  the  9,168  inch  measure 
for  the  Great  Pyramid,  and  therefore  rather  \\atAfc  to  ^xx 
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in  excess  than  defect) — ^they,  that  is,  the  respective  ancient 
base-side  lengths  of  those  other  p3rramids,  are  reported 
thus: — 

^  British  Inches. 

Second   Pyramid  of  Jeezeh 8,493 

North  Stone  P3rramid  of  Dashoor 8,633 

South  Stone  Pyramid  of  Dashoor 7,400 

The  Chief,  or  'Great'  P3rramid  of    Saccara 4,727 

Third  P3rramid  of  Jeezeh 4,254 

The  Chief  Pyramid  of  Aboosier 4,317 

Northern  Brick  Pyramid  of  Dashoor 4,200 

Southern  Brick  Pyramid  of  Dashoor 4,110 

Pyramid  Base  of  Mustabat  el  Pharaoon 3,708 

Foundation  for  a  Pyramid  at  Aboo-Roash 3,840 

We  might  go  on  through  all  the  thirty-seven,  continu- 
ally diminishing,  until  the  last  of  them.  One  of  the  pyra- 
mids of  Aboosier  has  a  base-side  length  of  only  905  English 
inches. 

(Sec.  16.)  THE  PYRAMID'S  LINEAR  STAN- 
DARD.— The  nations  of  the  world  from  the  dawn  of  written 
history,  down  to,  less  than  one  hundred  and  fifty  years 
ago,  of  their  own  selves  and  by  their  own  knowledge,  cared 
little  about  their  national  measures  beyond  their  daily, 
social  use  as  such ;  and  knew  nothing  but  what  was  childish 
with  regard  to  the  size  of  the  earth ;  so  that  all  our  present 
exact  acquaintance  with  it,  as  a  reference  for  standards  of 
length,  is  confined  within  the  history  (as  above  stated)  of 
the  last  one  hundred  and  fifty  years.  The  French  philoso- 
phers in  the  early  portion  of  the  last  century,  in  fixing  on 
the  Meridonal  quadrant  of  surface  for  their  metre's  deriva- 
tion, did  not  take  into  consideration  the  fact,  that  the  pro- 
gress of  geodesy  would  within  the  century  reveal  that  the 
earth's  equator  was  not  a  circle,  but  a  rather  irregular 
curvilinear  figure,  perhaps  ellipsoidal  on  the  whole,  so  that 
it  has  many  different  lengths  of  equatorial  diameters,  and 
therefore  also  different  lengths  of  quadrants  of  the  Meridian 
in  different  longitudes.     Although  a  majority  of  the  coun- 
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brifts  of  the  earth  have  adopted  a  "Metric  System,"  it  is 
noted,  that  at  least  fottrteen  different  nations  have  each  a 
^Serent  length  for*  their  -Metre.'  .This»  as  a  matter  of 
course  varies  the  weight  of  the  'gramme';  the  following 

table  will  illustrate: — 

WEIGHT  OP  THE  GRAMME  IN  GRAINS  by  differ- 

mt  communities ;  the  second  in  the  list  is  the  one  generally 

adopted. 

15.432  15.4323488   15.433159       15-438395   15.44242 

15.43234874  15.432349     15.434  15.44  15.44402 

15.43234875  15.4327         15-43402344   15.4402       

When  the  system  was  adopted  by  France  the  metre 

I  was  asstmied  to  be  the  ten  millionth  part  of  the  quadrant  of 
•  the  meridian  passing  through  Barcelona  and  Dunkirk.  For 
I  the  reason  of  the  above  nanied  contention,  we  claim  that 
■  the  system  as  originally  promulgated,  can  never  become 
I  universal.  Again,  the  French  shipbuilder  himself  uses 
':  the  fractional  system  to  lay  out  a  vessel's  keel.  And  yet 
I  these  things  were  all  taken  into  account,  or  provided  for 
!  by  the  great,  and  as  yet,  m5rsterious  architect  that  directed 
the  building  of  the  Great  Pyramid,  probably  over  30,000 
years  ago. 

For  a  series  of  ''Weights  and  Measures"  based  on  the 
capacity  of  the  'coffer,*  and  other  measurements  in  the 
Great  Pyramid,  see  another  portion  of  this  work.  We 
think  they  shotdd  be  tmiversally  adopted.  The  ruling 
standard,  the  lo*^*^,  or  ten-millionth  part  of  the  earth^s 
polar  semi-axis,  shown  to  have  been  adopted  by  the  archi- 
tect of  the  Great  Pyramid,  by  the  general  progress  of  all 
learning,  to  be  the  only  sound  and  truly  scientific  reference 
which  the  earth  itself  possesses.  Through  the  long  mediae- 
val periods  of  darkness,  confusion,  and  war,  not  even  the 
most  progressive  nation  thought  of  such  things  as  mathema- 
tics, geodesy,  and  linear  standards ;  if  not  the  same  master 
mind,  very  much  like  Providence,  prevented  our  hereditary 
and  quasi'Vyrasmi,  smaller  unit  of  measure,  the  inch,  from 
losing  more  than  the  thousandth  part  of  itself.    "We  be^ev^ 
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that  the  Great  Pyramid  is  the  one  necedsatily  ma 
and  memorial  oMter  from  which  those  practi<ml  thini 
weights  and  measures,  sometime  in  the  misty  past, 
distributed.  To  whom,  and  when,  is  a6  yet  Hnwriiien  hi3 
Sir  John  Herschel,  after  careful  examinations  of 
subject  of  Earth-sise  and  Sun<<listance,  stated     ''that 
band  encircling  the  earth,  of  the  breadth  of  the  base  of 
Great  Pyramid,  contains  one  hundred  thousand  mil 
square  feet."    The  built  sice  of  the  Great  Pyramid  is  hi 
stated  to  bear  such  a  remarkably  round  and  even  ntmi 
as  its  proportion  to  the  created  size  of  the  natural  ea 
that  an  argument  for  intention  rather  than  accident 
spring  therefrom,  if  it  hold  closely  in  fact  and  in  seque 
to    other    coincidences    independently    ascertained, 
feet  to  be  used  on  such  an  occasion  can  hardly  be  any  oi 
than  Pjnramid  feet,  or  12  Pyramid  inches  set  in  a 
and  the  part  of  the  earth  for  the  colossal  band  to  encircl 
what  should  that  be?    Though  it  is  allowable  in  appro 
mate  work,  to  speak  of  the  earth  as  a  sphere,  whose  eve 
great  circle,  or  section  through  its  center,  will  have  th(t 
same  length  of  circumference — early  investigation  at  t 
Pyramid  indicated  to  the  contrary;  and  that  its  desi 
successfully   discriminated  between  the  axis  of  rotati 
diameter,   and   any   and   every   other   possible   diamet 
through  the  really  spheroidal,   or  ellipsoidal,   or   chieflf 
flattened-at-the-poles  figure,  of  the  great  mass  of  the  earth 

LENGTH  OF  THE  EARTH^S  POLAR  AXIS.      , 

(Sec.  17.)  Expressed  in  Pyramid  inches,  (0.00 T  of 
inch  longer  than  the  English  inch)  the  polar  diamete 
or  axis  of  rotation  of  the  earth,  has  been  stated  by  differe! 
observers  of  the  best  modem  schools  of  the  present  tii 
to  be  either  499,878,000  or  500,060,000  Pyramid  inche 
in  length,  or  any  and  almost  every  quantity  between  th( 
limits.  The  matter  cannot,  in  fact,  be  determined  muctf 
closer  by  the  best  measures  of  the  best  men  in  the  present 
day;  and  although  one  nation  pubVv&Vvft^  \t^  own  results  to  afl 
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Bitimift^Cftl  Tfifykemwt  of  nine  pUces  Qf  figure,  that  is 
IMt  physical  exactness;  and  it  cannot  convince  any  other 
Ihftion  of  its  correctness  beyond  the  fii^t  th|:ee  places  of 
^pires.  Some  of  them  may  agree  to  fottr  places,  few  or 
■me  of  them  to  five  or  six  or  more  places.  Therefore,  in 
lads  case  and  all  other  similar  ones  throughout  this  work, 
Pt  shall  try  to  simplyfy  all  numerical  statements  of  meas- 
WPes  by  only  entering  the  significant  numbers  as  far  as  they 
fecn  be  depended  upon.  Hence  the  three  coo  with  which 
1^  above  statements  terminate  are  merely  to  give  the 
|h>per  value  to  the  preceding  figures,  and  not  to  indicate 
kat  any  one  man's  measures  of  the  earth  gave  forth  an  even 
PtQibcr  of  inches  in  units,  tens,  hundreds,  or  thousands. 
II  Colonel  Clarke,  R.  £.,  chief  mathematician  of  the 
l^dinance  Survey  of  Great  Britain,  in  one  of  his  reports 
iBued  ^ome  40  years  ago,  gave  two  different  statements, 
■tived  at  by  different  modes  of  computation  (reduced 
liere  from  British  into  Pyramid  inches)  first  as  499,982,000 
VXd  lastly  as  500,022,000 ;  leaving  the  reader  to  chose  which 
^  likes,  or  any  mean  between  the  two.  The  extremes  of 
Irof .  Smyth  and  Col.  Clarke  are  represented  in  the  accom- 
Ignying  table,  without  attempting  to  decide  the  correctness 
rf  either  one. 

;:^ABLE  OF  THE  EARTH'S  SEVERAL  DIAMETERS  IN 

PYRAMID  INCHES. 


Parts  of  the  Earth 
Referred  to 


^V" 


rolar  Diameter  .... 
E>iameter  in  Lat.  60° . 
iDiameter  in  Lat.  45° . 
Diameter  in  Lat.  30° . 
diameter  at  Equator . 


Result   with 
Clarke's  Small- 
est  Equatorial 
Diam.   1866 


500,000,000 
500,396,000 
500,792,000 
501,186,000 

5oi»577.ooo 


Result   Adopt- 
ed by  Piazzi 
Smyth  1864 


500,000,000 
500,420,000 
500,840,000 
501,257,000 
501,672,000 


Result  with 
Clarke's   Larg- 
est Equatorial 
Diam.   1866 


500,000,000 
500,435,000 
500,869,000 
501,301,000 
501,730,000 


198 THE    GREAT   PYBAMID   JEEZEH 

TESTING  OF  JOHN  TAYLOR'S  ANALOGY. 

Having  the  data  at  ottr  command,  let  us  rettim  to  the 
Taylor-Herschel  Pyramid  analogy,  which  asserts  that  a 
"band  of  the  width  of  the  Great  P)Tamid's  base-breadth 
encircling  the  earthy  contains  100,000,000,000  square  feet." 
An  eqtiatorial  band  is  the  only  one  which  cotdd  encircle 
the  earth  in  a  great  circle,  and  at  the  same  time  in  one  and 
the  same  parallel  of  latitude.  We  proceed,  therefore, 
thus:  from  the  equatorial  diameter  given  above,  we  com- 
pute the  equatorial  circumferences  by  multiplying  them 
by  that  almost  magic  ntunber  to  work  calctdations  with, 
the  pi  of  the  Great  Pyramid  and  modem  mathematic*:, 
or  3 .  14159,  etc.  Reduce  them  to  Pyramid  feet  by  dividing 
by  12,  and  next  multiply  by  the  already  detennined  Pyra- 

9131.05 

mid  base-breadth  in  Pyramid  feet,  viz,,   =760.921; 

12 

the  following  results  then  come  out,  viz: — They  all  give 
smaller  figures  than  the  required  100,000,000,000;  for  the 
smaller  equatorial  diameter  gives  99,919,000,000,  and  the 
largest  equatorial  diameter  gives  99,949,000,000.  Not 
absolutely  true,  therefore,  with  any  allowable  equatorial 
diameter,  further  than  the  first  three  places. 

(Sec.  1 8.)  Something  then  further  than  earth-size 
reference  had  been  deemed  possible  in  the  Great  Pyramid; 
but  it  was  at  last  obtained  by  Mr.  William  Petrie,  C.  E.,  in 
October,  1867,  when  he  deduced  the  mean  distance  of 
the  sun  from  the  earth;  in  fact,  the  "Sun-distance,"  to  be 
the  quantity  hitherto  vaguely  expected  only.  An  enormous 
length  of  line,  is  this  sun-distance;  and  before  which  the 
mere  size  of  the  earth  vanishes  into  almost  nothingness. 
Mr^ -Petrie -had  remarked^  and  naturally  enough,  that  the 
circle  typified  by  the  base  of  the  Great  Pyramid  has  al- 
ready been  proved  to  symbolize  a  year,  or  the  earth's 
annual  revolution  around  the  svm.*,  and  the  radius  of  that 
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typical  circle  had  also  been  shown  to  be  the  ancient  vertical 
height  of  the  Great  Pyramid,  the  most  important  and 
unique  line  which  can  be  drawn  within  the  whole  edifice. 

Then  that  line,  said  he  further,  must  represent  also 
the  radius  of  the  earth's  mean  orbit  round  the  sun,  however 
'  far  away  that  may  be;  and  in  the  proposition  of  10.9,  or 
I  to    1,000,000,000;  because,  amongst  other  reasons  10:9 
IS  practically,  in  one  mode  of  viewing  it,  the  shape  of 
the    Great    Pyramid.     For  this  btiilding,  notwithstand- 
ing, or  rather  by  virtue   of,   its  pi  angle   at  the  sides, 
has  practically  and  necessarily,  and  closer  than  any  of  the 
:  modem  scientific  measures  have  come  to  each  other,  just 
such  another  angle  at  the  corners  (see  Fig.  i  and  2,  in  Plate 
18)  that  for  every  ten  units  which  its  structure  advances  in- 
ward on  the  diagonal  of  the  base  to  central,  nocturnal 
darkness,  it  practically  rises  upward,  or  points  to  sunshine, 
daylight  and  sky,  by  nine.     Nine,  too,outof  the  ten  charac- 
.  teristic    five  angles  and  five  sides  being  the  number  of 
\  those  ten  parts  which  the  bun  shines  on  in  such  a  shaped 
Pyramid,  and  in  such  a  latitude,  at  noon,  through  the 
greater  part  of  a  year;  when  the  sun  "sits  on  the  Pyramid 
with  all  its  rays,*'  and  the  building  is  then  said,  as  it  throws 
no  shadow  at  all,  "to  devour  it/'     Further,  when  the  sun 
enters  Libra,  on  March  20th  of  each  year,  at  12  o'clock 
noon;  and  again  when  the  orb  enters  Aries,  on  September 
aand,  the  sun  stands  poised  directly  over  the  apex  of  the 
Great  Pyranwd. 

THE  PYRAMID  SUN-DISTANCE.— Mr.  Petrie  in- 
stantly proceeded  to  computation,  reducing  the  5,813 
Pyramid  inches  of  the  Great  Pyramid's  height  to  English 
inches,  multiplying  them  by  10 . 9,  and  reducing  those  inches 
to  English  n:iiles — ^when  he  worked  out  the  quantity 
91,840,000  (nearly)  of  those  miles.  **Alas!"  sighed  he, 
"the  analogy  does  not  hold  even  in  the  second  place  of 
figures,  for  the  real  sun-distance  by  modem  astronomy 
has  been  held  during  the  last  half  century  (this  was  40 
years  ago)  to  be  95,233,055  miles. "     So  he  threw  Vii^  \>ax>et^ 
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on  one  side  thinking  he  had  erred  altogether  in  the  very 
conception,  and  then  attended  to  other  matters;  until  one 
fine  morning  he  chanced  to  hear,  that  although  the  above 
number  of  ninety-five  millions  and  odd  miles,  had  been 
held  so   long  by  all  the  modem  world — ^mainly  because  it 
had  been  produced  by  the  calculations  of  the  then  last 
transit  of  Venus  across  the  sun*s  disc,  by  a  late  first  rate 
German  astronomer  (calculations  so  vast,  so  difficult,  and 
with  such  a  prestige  of  accuracy  and  power  about  them, 
that  no  living  man  cared  to  dispute  their  results)  yet  the 
astronomical  world  had  been  forced  to  awaken  during  the 
last  few  years  to  a  new  responsibility,  and  not  only  admit 
that  the  number  might  possibly  be  erroreous,  even  very 
erroneous  (or  actually  in  the  second  place  of  figures)  but 
to  institute  many  series  of  diffictdt  observations  on  either 
side  of  the  world  at  the  same  time,  for  endeavoring  to 
determine  what  the  correction  should  be.     One  group  of 
astronomers  of  several  nations   declared  the  true  mean 
sun-distance  to  be  about  91,560,000  miles;  and  another 
group  of  the  same  and  other  nations  declared  it  to  be  from 
92,500,000  to  93,000,000  of  miles.     Mr.  Petrie  steps  in  and 
shows  that  the  Great  P)rramid  results,  which  he  had  form- 
erly allowed  to  drop  from  his  hands,  out  of  his  exceeding 
respect  to  all  modem  science  from  the  beginning  of  learning 
up  to  the  year  1855  A.  D.,  is  between  these  two  latest,  and 
supposed  best,  of  all  the  conclusions  or  so-called  determina- 
tions; indeed,  it  is  almost  exactly  the  mean  between  the 
contending  parties,  and  forms  therefore  in  itself,  in  simpli- 
city and  antiquity  a  single  representation  of  the  whole  of 
the  numerous,   laborious,   and  most   costly  sun-distance 
results  of  all  humankind  even  up  to  the  present  age;  and 
it  is  now  safe  to  assert,  that  the  investigations  of  all  nations 
(since  the  above  dates)  have  gradually  come  a  little  closer 
to  Mr.   Petrie *s  figures,  as  shown  by  his  measurements  of 
the  Great  Pyramid.     And  further,  that  in  the  near  futute, 
the  principal  nations  of  the  earth  will  be  led  to  acknowledge 
and  adopt  as  a  "key  to  the  universe  of  measures"  those  to 
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be  obtained,  from  tbe  Great  Pyramid  Jeeseh.  Our  advance 
m  astronomical  scieace  in  tbe  last  3,000  years  (not  generally 
known)  reads  curiottsly,  vis.  "In  the  age  of  the  Greeks,  the 
distance  attributed  to  the  sun  from  the  earth  began  with 
the  infantine  quantity  of  about  ten  miles;  it  increased 
slDwly  to  10,000;  still  more  slowly  to  2,500,000;  then  after 
along  delay,  increased  to  36,000,000,  under  German  Keplar ; 
to  78,000,000  in  the  days  of  Lotus  XIV.,  through  means  of 
the  South  African  or  trans-equatorial  observations  of  the 
Abbe  La  Caille ;  and  only  at  length  reached  the  full  quantity, 
and  then  clumsily  overpassed  it,  at  the  beginning  of  the 
last  century,  imder  the  leadership  of  German  mathematical 
astronomy.'* 

Quoting  from  **Our  Inheritance  in  the  Great  Pyramid,'* 
4th  edition :  *  *  Modem  astronomers  are  involuntarily  proving 
that  Man,  unaided  by  supernatural  Divine  Power,  could  not 
possibly  have  measured  the  Sun-distance  accurately  in  the  Age 
of  the  Great  Pyramid;  and  yet  it  is  recorded  there  with  ex- 
ceeding accuracy.*'  The  author,  Prof.  Smyth,  should  have 
added:  that  no  living  astronomer  in  this  age,  at  this  late 
day,  can  state  the  exact  sun-distance;  nor  solve  a  much 
easier  problem:  "Give  us  the  exact  measurements  of  the 
Great  Pyramid." 

If  the  reader  has  noted  our  argument  in  the  early  part 
of  this  work,  he  should  know  what  our  answer  would  be 
to  the  above  quotation;  viz,,  that  a  ''Deified  Architect*'  is 
out  of  the  question  at  any  period;  and  secondly,  that  as 
we  do  not  place  the  date  of  the  btiilding  of  the  Great  Pyra- 
mid in  2,170  B.  C,  we  escape  the  criticism  of  our  ideal 
architect,  living  in  an  age  of  (almost)  absolute  mathematical 
and  astronomical  ignorance.  While  we  do  not  claim  suili- 
dent  inspiration  to  assume  any  fixed  period  for  the  erection 
of  this  "First  Great  Wonder,*'  we  are  deeply  impressed, 
that  it  was  at  some  one  of  the  dates  in  the  misty  past, 
when  "a  Draconis'*  (the  pole  star)  was  on  the  exact  meridian 
either  above  or  below  the  pole  in  the  North.  And  those 
dates  were:   2,170  B.  C;  27,g6g  B.  C;  53,767  B.  C.\  atA 
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79,564  B.  C,  etc.  As  geology  and  astronomy  have  proved 
our  orb  to  have  been  many  millions  of  years  in  existence,  it 
is  safe  to  assume  that  it  has  been  inhabited  at  least  a  half 
of  million  years.  Also,  that  it  has  been  depeopled  a  number 
of  times.  As  the  first  date  mentioned  above  occtirred  at  a 
time  within  our  recorded  history,  and  that  history  records 
that  no  one  Uving  at  that  time  and  age  had  the  architectu- 
ral ability  to  direct  such  a  structure;  we  assume  that  the 
verv  earliest  date  that  it  could  have  been  erected  was  in 
27,969  B.  C. ;  and  it  might  have  been  either  of  the  previous 
dates  mentioned.  Before  the  people  of  the  earth  will  be  able 
to  duplicate  the  Great  Pyramid,  they  will  have  to  re-dis- 
cover (at  least)  the  following  "  Lost  Arts  :''?;*£?.,  "perfectly 
hardened  copper;**  ''overcoming  gravitation;**  "navigating 
the  air;**  "communicating  (through  the  language  of  num-  I 
ber)  with  the  inhabited  planets;'*  "a  telescope  with  from 
1,000,000  to  2,000,000  power;**  also,  more  perfect  math- 
ematics ;  and  measuring  apparatus  sufficiently  correct,  at 
least,  to  survey  or  measure  the  same  object  ^trice  with  the 
same  result.  The  builders  of  the  Great  Pyramid  knew  all 
those  things,  to  be  able  to  accompUsh  what  they  did. 
This  is  why  all  those  writers  of  the  past,  that  have  delved 
deeply  into  the  mystery  of  that  structure,  "have  Deified 
the  architect,*'  to  be  able  to  give  an  apparent  answer. 
Of  this,  more  hereafter. 

IN  REGARD  TO  THE  HEIGHTS  of  the  different 
stone  structures  of  the  world  (see  table  of  Pyramids  in 
another  part  of  this  work),  it  will  be  noted  that  no  other 
pyramid  in  all  Egypt  approaches  nearer  than  32  feet  of 
the  height  of  the  Great  Pyramid,  and  only  three  other 
structures  in  the  world,  at  this  date,  exceed  it  in  height;  - 
viz.,  "the  Eiffel  Tower,  of  Paris,  France,  984  feet,  built  of 
steel;  the  City  Hall  and  tower  of  Philadelphia,  Pa.,  537  1-3 
feet,  the  last  200  feet  of  which  is  steel;  and  the  Washington 
Monument,  at  Washington,  D.  C,  555  feet,  all  stone." 
But  no  one  of  the  latter  named  structures  have  any  claim 
to  mathematical  proportions  in  their  construction. 
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UENTATION   OF   THE    SIDES   OF   THE   GREAT 

PYRAMID. 
The  square  base  of  the  Great  Pyramid  is  perfectly 
iented,  or  placed  with  its  sides  facing  astronomically 
Le  north,  south,  east  and  west;  this  fact  abolishes  certain 
eories  to  the  effect  that  all  phenomena  of  that  Pjrramid 
.ve  to  do  with  ptire  geometry  alone ;  for,  to  ptire  geometry 

well  as  to  algebra  and  arithmetic,  all  azimuths  or  orien- 
tions  are  alike;  whereas,  one  most  partictdar  astronomical 
imuth  or  direction  was  picked  out  for  the  sides  of  the 
^e  of  the  Great  Pjrramid. 

This  point  of  perfect  orientation  may  be  possible  in 
is  our  day  and  age  but  the  fact  that  in  all  the  wide  world 
^er,  no  other  btdlding  large  or  small,  can  be  said  to  possess 
is  peculiar  characteristic,   hints  at  the  fact  that  it  is  also 

be  classed  as  one  of  the  **lost  arts/*  The  nearest  ap- 
oach  to  the  Great  Pyramid's  orientation  with  which  we 
e  familiar,  is  the  Mormon  Temple,  at  Salt  Lake  City, 
tah,  which  was  engineered  by  the  celebrated  mathema- 
aan  and  astronomer,  Orsen  Pratt,  in  his  day.     Our  belief 

the  fact  that  the  Great  Pyramid  is  perfectly  adjusted  to 
le  four  cardinal  points  of  the  earth  is  strengthened  every 
me  a  new  set  of  engineers  attempt  to  solve  this  mystery; 

no  two  of  them  agree  within  several  minutes.  Prof, 
njrth  states  in  his  **Life  and  Work'*  that  it  only  varies 

iand  30";  the  French  engineer,  Nouet  (in  1878)  placed 
le  measurement  to  vary  19'  and  58".  And  others  too 
mierous  to  mention  cause  it  to  vary  in  opposite  directions. 
Prof.  Smjrth  adds,  "The  more  an  astronomer  looks  into 
e  pointings  of  a  magnetic  needle,  the  more  full  of  serious 
Lcertanities  and  vagaries  he  finds  it.  But  the  more  he 
amines,  by  mechanical  instruments  and  astronomical 
nervations  into  the  north  and  south  of  the  axis  of  the 
wld  or  the  polar  point  of  the  heavens,  the  more  admirably 
rtain  does  he  find  it  and  its  laws,  even  to  any  amotmt  of 
croscopic  refinement.  No  astronomer,  therefore,  m  ^. 
ed  observatOiiT'  ever  thinks  of  referring  to  a  trvaga^\.vi 
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needle  for  the  direction  of  the  north.  The  very  idea,  by 
whomsoever  brotight  up,  is  simply  an  absurdity.  And  of 
course  in  my  own  observations  at  the  Great  Pyramid  in 
1865,  I  had  nothing  to  do  with  occult  magnetism  and  its 
rude,  uncertain  pointings,  but  employed  exclusively,  iot 
the  polar  direction,  an  astronomical  alt-azimuth  instrument 
of  very  solid  construction,  and  reading  to  seconds.  In  tlu^t 
way  comparing  the  socket  defined  sides  of  the  base,  and 
also  the  signal  defined  axis  of  the  entrance  passage,  with  the 
azimuth  of  Alpha  Ursct  Minoris,  the  Pole  Star,  at  the  time 
of  its  greatest  elongation  west;  and  after  reducing  that  ob- 
served place,  by  the  proper  methods  of  calculation,  to  the 
verticle  of  the  pole  itself,  the  cynosure  was  reached." 

GEOGRAPHICAL   POSITION— FURTHER  TEST  BY 

LATITUDE. 

(Sec.  19.)  '*Anothertestof  nearly  the  same  thing,  not 
by  angl**,  but  by  distance  on  the  surface;  and  further,  that 
the  architect  did  propose  to  place  the  Great  Pyramid  in  the 
astronomical  latitude  of  30*^  north,  whether  that  exact 
quantity  was  to  be  practical  or  theoretical;  while  my  own 
astronomical  observations  in  1865  have  proved,  from  the 
restilts  of  several  nights  work,  that  it  stands  so  near  to  30® 
as  to  be  in  the  latitude  parallel  29®  58'  51". 

"A  sensible  defalcation  this,  from  30®  it  is  true,  but  not 
all  of  it  necessarily  error ;  for  if  the  original  designer  had 
wished  that  men  should  see  with  their  bodily,  rather  than 
their  mental  eyes,  the  pole  of  the  sky,  from  the  foot  of  the 
Great  Pyramid,  at  an  altitude  before  them  of  30°,  he  would 
have  had  to  take  account  of  the  refraction  pf  the  atmos- 
phere ;  and  that  would  have  necessitated  the  building  stand- 
ing not  in  30®,  but  in  29®  58'  22".  Whence  we  are  entitled 
to  say,  that  the  latitude  of  the  Great  Pyramid  is  acttially 
by  observation  between  the  two  very  limits  s^ignable,  but 
not  to  be  discriminated  by  theory  as  it  is  at  pi^ent.  The 
precise  middle  point,  however,  between  the  two  theoretical 
latitudes  being  29®  59'  11"  and  the  observed  place  beii^ 
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'9*  $6'  Sx'^  tbere  is  A  difference  of  20''  whidi  may  have^to 
be  ftccounted  for.  Though  Dr.  Hooke's  question  upon  it 
would  pretty  certainly  have  been,  can  the  eafth's  ajtift 
have  shifted  so  little  in  4,000  years  with  regard  to  its  crust 
that  the  latitudes  of  places  havr  altered  no  more  in  that 
length  of  time  than  a  miserable  20"  of  space.  Unfortunate- 
ly none  of  the  Qreek,  Roman,  Indian,  Alexandrian,  or  any 
of  the  older  observatories  of  the  world,  had  their  latitudes 
determined  in  their  day  closely  enough  to  furnish  additional 
illustrations  for  this  purpose. 

"At  Greenwich,  the  oldest  and  best  supported  of  mod- 
em European  observatories,  there  has  been  a  continued  de- 
crease in  its  observed  latitude,  with  the  increase  of  time. 
In  the  large  volumes  of  its  published  observations,  I  find 
the  latitude  successively  stated  as:  In  1876,  51®  28'  40"; 
1834,  5i*  28'  39";  1856,  51**  28'  38.2".  This  change  of 
1'  8"  in  eighty  years,  implies  a  quicker  rate  of  decrease  than 
the  20"  at  the  Great  P)rramid  in  4,000  years — ^if  the  obser- 
vations were  perfect;  but  they  are  not,  and  it  is  said,  I 
believe,  that  small  errors  in  both  the  instruments  and  the 
tables  of  refraction  employed  may  be  found  eventually  to 
explain  away  the  apparent  latitude  change.  Hence,  all 
the  known  practical  astronomy  of  the  modem  world  cannot 
help  us  in  this  matter ;  and  if  we  apply  to  physical  astronomy 
some  of  its  great  mathematicians  of  the  day  who  are 
supposed  to  be  able  to  compute  anything,  and  have  an- 
nounced long  since  how  many  millions  of  millions  of  millions 
of  years  the  solar  system  is  going  to  last,  these  great  com- 
puters also  announced  a  few  years  ago  that  they  had  found 
the  interior  of  the  earth  to  be  solid,  and  as  stiff  as  hammered 
steel;  so  that  no  change  of  latitude  could  take  place.  But 
within  the  last  few  years,  they  have  concluded  again  that 
the  interior  of  the  earth  is  fltiid,  and  steadied  only  by  vortex 
motion  of  that  fluid;  also,  that  in  the  earlier  geological  ages, 
long  before  man  appeared  on  the  scene,  great  changes  of 
latitude  did  take  place  in  those  almost  infinitely  lon^pmoAs. 
and  that,  therefore,  some  small  change  of  the  sattve  tott  tivaTj 


206  THE    OBEAT   PTBAMID   JEEZEH 

have  been  experienced  within  human  history;  but  it  can 
only  be  a  very  small  change,  even  as  the  Great  Pyramid 
has  already  indicated." 

GEOGRAPHICAL     APTITUDES     OP    THE     GREAT 

PYRAMID. 

(Sec.  20.)  The  engineers  and  geographers  under 
Napoleon  Bonaparte,  dtiring  his  visit  to  Egypt,  in  1799, 
were  not  slow  to  perceive  how  grand,  truthful,  and  eflfective 
a  trigonometrical  surveying  signal  the  pointed  shape  of  the 
Great  Pyramid  gratuitously  presented  them  with;  and  they 
not  only  used  it  for  that  purpose,  as  it  loomed  far  and  wide 
over  the  country,  but  they  employed  it  as  a  grander  order 
of  signal,  also,  to  mark  the  zero  meridian  of  longitude  for  all 
Egypt. 

It  is  plain  to  see  that,  in  coming  to  this  conclusion, 
they  could  hardly  but  have  perceived  something  of  the 
peculiar  position  of  the  Great  Pyramid  at  the  southern 
apex  of  the  Delta  land  of  Egypt,  and  recognized  that  the 
verticle  plane  of  the  pyramid's  passages  produced  north- 
ward, passed  through  the  northermost  point  of  Egypt's 
Mediterranean  coast,  besides  forming  the  country's  cen- 
tral and  most  commanding  meridian  line;  while  the  N.  E. 
and  N.  W.  diagonals  of  the  building  similarly  produced, 
enclosed  the  fertile  Delta's  either  side  in  a  symmetrical 
and  well  balanced  manner.  (See  Plate  II.)  But  the  first 
very  particular  publication  on  this  branch  of  the  subject 
was  by  Mr.  Henry  Mitchell,  Chief  Hydrographer  to  the 
United  States  Coast  Survey.  He,  having  been  sent  by 
the  U.  S.  Government,  in  1868,  to  report  on  the  progress 
of  the  Suez  canal,  was  much  struck  with  the  regularity 
of  a  certain  convex  curvature  along  the  whole  of  Egypt's 
("Lower  Egypt's")  northern  coast.  To  his  mind,  and  by 
the  light  of  his  science,  it  was  a  spl.ndid  example,  on  that 
very  account,  of  a  growing  and  advancing  coast  line,  de- 
veloping in  successive  curves  all  struck  one  after  and  beyond 
the  other,  from  a  certain  central  point  of  physical  origina- 
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tiofn  in  the  interior.  And  where?  With  the  curvature 
of  the  northern  coast,  really  the  Delta  land  of  the  Nile,  on 
a  good  map  before  him  (see  in  a  small  way,  Fig.  i ,  Plate  II.) 
Mr.  Mitchell  sought,  with  variations  of  direction  and  radius 
carried  southward,  until  he  got  all  the  prominent  coast 
points  to  be  evenly  swept  by  his  arc ;  and  then  looking  to 
see  where  his  southern  center  was,  found  it  upon  the  great 
Pyi^nud;  he  immediately  decided  in  his  mind  that  *'that 
monument  stands  in  a  more  important  physical  situation 
than  any  other  building  yet  erected  by  man."  And  the 
importance  of  its  position  does  not  end  there.  For  pro- 
ceeding along  the  globe  due  north  and  due  south  of  the 
Great  Pyramid,  it  has  been  found  by  a  good  physical 
geographer  as  well  as  engineer,  Mr.  William  Petrie,  that 
there  is  more  earth  and  less  sea  in  that  meridian  than  in  any 
other  meridian  all  the  equator  around.  For  this  reason, 
the  Great  Pyramid's  meridian  is  caused  to  be  as  essentially 
marked  by  nature,  in  a  general  manner  across  the  world 
from  Polo  to  Pole,  or  rather  from  the  North  Cape  of  Norway 
to  the  diamond  fields  and  Zululand  of  South  Africa,  as  a 
prime  meridian  for  all  nations  measuring  their  longitude 
from,  or,  "the  unification  of  longitude." 

Again,  taking  the  distribution  of  land  and  sea  in 
parallels  of  latitude,  there  is  more  land  surface  in  the  Great 
Pyramid's  general  parallel  of  30®  than  in  any  other  degree; 
80  that  the  two  grand,  solid,  man-inhabited  earth  lines, 
the  one,  of  most  land  in  any  meridian,  and  the  other,  of 
most  land  in  any  other  latitude,  cross  on  the  Great  Pyramid. 
Finally,  on  a  careful  summing  up  of  the  areas  of  all  the  dry 
land  habitable  by  man  all  the  wide  world  over,  the  center 
of  the  whole  falls  within  the  Great  Pyramid's  special  terri- 
tory of  Lower  Egypt. 

Commodore  Whiting,  of  the  U.  S.  Navy,  is  quoted  as 
saying  (in  1879)  that  the  chief  claim  in  his  eyes  to  the 
Great  Pyramid  as  a  Zero  of  all  nations'  longitude  *4s 
not  merely  that  it  is  so  eminently  set  in  the  midst  amoncr 
all  busier  haunts  of  men,  on  its  own  side  of  the  eartYi, 
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that  its  Nether  meridian,  or  the  continuation  of  its  Egyptian 
meridian  round  the  opposite  side  of  the  world,  forms  the 
most  suitable  possible  Une  of  locality  for  circumnavigaton 
of  the  globe  to  change  their  day  of  reckoning,  as  they  pass 
it,  accordingly  as  they  are  proceeding  from  East  to  West, 
or  from  West  to  East;  because  that  Nether  meridian  of  the 
Great  Pyramid  ranges  its  whole  length  from  South  to 
North  Pole,  excepting  only  near  Behring's  frozen  straits, 
through  foaming,  tossing  sea;  realizing,  therefore,  almost 
exactly  the  precise  Nether  meridian  long  desired  by  the  late 
most  eminent  Captain  Maury,  in  his  grand  and  world* 
wide  facilitations  of  the  navigation  of  all  nations." 

There  is  every  reason  to  believe  that  the  dry  land  sur- 
face spot,  which  was  central  when  the  Great  Pyramid  was 
built,  is  central  still,  and  will  continue  to  be  so  tmtil  the  end 
of  the  present  races  of  men  on  the  earth.  We  expect  to  be 
further  enabled  to  illustrate,  before  closing  this  work,lhat 
the  directors  of  the  building  of  the  Great  Pyramid  were  not 
natives  of  Egypt,  but  came  into  Egypt  out  of  a  cotintry 
having  a  different  latitude  and  longitude,  and  went  back 
again  into  that  country  of  theirs  immediately  after  they 
had  completed  the  Great  Pyramid  in  all  its  beauty  and 
perfection;  and  that  there,  in  their  own  country,  though 
they  were  at  the  head  of  their  calling  as  architects,  yet 
they  built  no  more  Pjrramids  (although  they  had  built 
many  before).  This  will  go  far  to  indicate  that  they  had 
been  taught,  and  well  knew  of  early  time,  that  there  was 
only  one  proper  and  fully  appropriate  and  safe  spot,  all 
the  wide  and  round  world  over,  whereon  to  found  that 
most  deeply  significant  structure  that  they  had  been  com* 
missioned  to  build,  with  every  detail  of  which  they  were 
perfectly  familiar,  but  entirely  unknown  to  the  then  wander- 
ing nomads  of  that  vicinity. 

The  exterior  of  that  great  central  building  of  the  whole 
earth,  the  Great  P)rramid,  has  furnished  us  much  food  for 
thought  up  to  this  stage  of  our  theory;  notwithstanding 
the  almost  ruinous  continuous  attacks  of  twenty   nations 


EZTEBIOB  MEASUBES  200 
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E  upon  its  exterior  there  is  still  proof,  when  carefully  studied 

I  and  scientifically  measured,  in  spitii  of  all  those  dilapidations 

I  to  prove  (at  least)  its  size  and  location — ^the  like  of  which 

were  never  made  out  in  all  past  time  for  any  other  building 

on  the  face  of  the  globe,  not  even  for  a  single  one  of  the 

■  other  Pyramids  of  Egypt,  all  of  which  err  utterly  in  angle, 
si«e,  and  position.  What  may  we  not  expect,  from  the 
building's  better  preserved  interior? 

We  will  conclude  this  earliest  division  of  our  work 
with  a  complete  epitome  of  the  outside  measurements, 
including  the  "Geography  and  Masonry  Courses"  of  the 
Great  Pyramid;  from  the  average  prevailing  testimony  of 

;    those  who  have  measured  and  thoroughly  investigated  the 

I   subject  scientifically. 

■  PRINCIPAL   MEASURES   CONNECTED   WITH   THE 

GEOGRAPHY  OF  THE  EXTERIOR  OF  THE 

GREAT  PYRAMID. 

(Sec.  21.)     POSITION.— N.  Latitude,   29°  58'  51'^; 
:    E.  Longitude,  31®  10'  i".  Pyramid 

Elevation  op  Pavement  Base:  Feet  Inches. 

Above  the  neighboring  plain  as  now  covered  by 

sand 125       o 

Above  the  average  water  level 145     10 

Above  the  Mediterranean  Sea  level 215       o 

Elevation  of  the  lowest  subterranean  con- 
l         struction  or  subterranean  excavated  cham- 
ber above  the  average  water  level  of  the 

country. 20     10 

HiEiGHT-SiZE: — Present  dilapidated  height 

verticle *4S4       2 

Ancient  verticle   height   of   apex   completed, 

above  pavement ...................    484        5  jl 

Ancient  inclined  height,  at  middle  of  sides, 

from  pavement  to  completed  apex t^iS     ^^/4 

Ancient  inclined  height  at  comers,  pavement 
to  apex. .  .. . \T^\      ^ 

14 
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' ' 1 

Ancient  verticle  height  of  apex  above  the  low- 
est subterranean  chamber , 584      7 

Brbadth  Sizb  :— -Present  dilapidated  base 

side  length *74S     10 

Ancient  and  present  base  side  socket  length    760     11^ 

Ancient  and  present  base  diagonal  socket 

length 1 ,076       I  ^ 

Sum  of  the  two  base  diagonals 2,152       2ji 

Present  platform  on  top  of  Great  Pyramid, 
in  length  of  side,  roughly 33       4 

(It  is  flat,  except  in  so  far  as  it  has  four  or  five 
large  stones  upon  it,  the  remains  of  a  once 
higher  course  of  masonry.) 

Ancient  length  of  side  of  Great  Pyramid, 
with  casing  stone  thickness  complete,  at 
the  level  of  the  present  tnmcated  summit 
platform,  roughly 4S      4 

Pavement  in  front,  and  round  the  base  of  the 
Great  Pyramid,  formed  of  stones  21  inches 
thick,  at  center  of  North  front 33       6 

A  chasm  or  crack  in  both  pavement  and  rock 
beneath,  near  the  North  front,  extends  to 

a  depth  of,  more  or  less 47       6 

Shape  and  material: 

Ancient  angle  of  rise  of  the  casing  stones 
and  the  whole  Great  Pyramid,  when 
measured  at  the  side. 51®  51'  14. 3" 

Ancient  angle  of  rise  of  the  whole  Great 
Pyramid,  when  measured  at  the  cor- 
ners or  arris  lines 41  ®  59'   18  7" 

Ancient  angle  of  the   Great   Pyramid, 

at  the  summit,  sideways- 76°   17'  31 .4" 

Ancient  angle  of  the  Great  Pyramid  at 
the  summit,  diagonally,  or  comer- 
ways 96°     i'    22  -6" 
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Casing   Stonb   Matbrials: — Compact 

white  limestone  from  the  Mokattam 
'  Motrntain  quarries  on  the  east  side 

of  :the  Nile,  witii  a.  density  equal  to 
:  of. 367  (earth's  mean  density  equals  i). 

About     t  Nearly 

QeNBRAL    STRtJCTURAL    MATERIAL    OF    ALL    THE    RUDBR 

I  Part  op  the  Masonry: — Nummulitic  Umestone  of  the 
Pyramid's  own  hill,  with  a  density  equal  to  o .  41 2. 
Number  of  sides  of  the  whole  btiilding,  including  the 

square  base  as  one — 4  triangular  and  one  square 5 

Number  of  comers  of  the  whole  building — 4  on  the 

ground  and  one  anciently  aloft 5 

Area,  Weight,  Etc.:  Pyramid  Acres, 

Ancient  area  of  square  base  of  Great  Pyramid     13.340 
Ancient  area  of  the  square  pavement,  on  which 
I       the  Great  Pyramid  is  supposed  to  stand,  but 
I      which  has  only  been  tested  as  yet  on  the 

j      Northern  side,  probably 16 .  00 

If  the  pavement  extends  the  same  width  on  the 
east,  south  and  west  sides,  as  it  does  on  the 

north  ( ?)  then  it  is 1 7  •  75 

The  whole  building  from  very  base  to  apex  is  not  solid 
{Biasonry;  but  as  clearly  shown  by  the  N.  E.  basal  corner 
jtod  imdjicated  more  or  less  at  a  point  or  two  in  the  wall, 
tod  the  dlMu;:j3nding  entrance  passage,  includes  some  por- 
tions of  the  liv^  rock  of  the  hill.  Such  portion  having 
been,  however,  trimmed  rectangularly,  and  made  to  con- 
hrm  in  height  and  levet  with  the  nearest  true  masonry 
course. 

Solid  cubits  of  masonry  contained  in  the  Great  Pjrra- 
oiid's  whole  equals  10,340,600. 

Tons  (Pyramid)  of  squared,  cementpd  building  ma- 
terial  equals    5,274,000. 
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UNLTApF.  MBA8VSB  RBFBRRBD  TOr         • 

I  Pyramid  inch./....  .. 1:.  ...^. . .  .i.ooz  Bngia^t^incL 

I  Pyramid  footLi...  .  .  *x  .....  _  ^  .zii.oX3  EngiblP inches. | 

I  Pyramid  cubit:  1  ^.  .'...!.  .  . 2^1025 'BngHsh^kLches. 

I  Pyramid  cubit:  .  ..v.  >  .1..  «  .35.000 'Pj^tcbxiidmcbes^ 

I  Pyramid  acre >-999^  Etlglfi^  adtl 

X  Pyramid  ton.  .  .  ...  .  XA1499  English  avo^dup(&  ton. 

See  also  Plates  III*  to  XX.  indusivB.     -  ^  * 
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ASONRY  COURSES  OF  THE  GREAT  PYRAMID. 

TaUe  of  the  cotcrses  of  squared  aad  cemented  blodis 
'iUmi  in  horixontal  sheets,  one  above  the  other*  which 
nn  the  mass  of  the  building.  They  vary  f|om  90  to 
)  indies  inlieight. 
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*  Estimated,    f  Number  of  courses  estimated  by  Prof, 
^yth. 

Supposed  complete  number  of  courses,  including  the 

ioriginal  topmost  comer-stone,  218;   whole    height,   S1813 

^Pyramid  inches,  or  484  feet  s  inches  (or  486  English  feet), 

NOTE :  —  We  think  Prof.  Smyth  erred  in  placing  his 

^t  layer  of  stone  (in  his  table  of  "Masonry  Courses") 

^Opposite   "Course"   (marked)   number   a.     And  again,  in 

Jiladng  (his  estimate)   311    for  the  complete  number  of 

^Cotuses  of  Masonry  in  the  Great  Pyramid,  when  it  was 

pmplete  with  30.6  feet  greater  elevation.     For  if  so,  each 

"Jurse  now  displaced  must  have  averaged  36.8  inches  in 

bickness,  which  would  seem  to  be  inconsistent  from  the 

verage  thickness  of  the  last  100  layers  that  precede  it. 
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ct  matter  in  hand.  While  this  work  thtis  is  relieved  of  any 
Hpessity  of  examination  into  the  question  of  the  possibility 
:  what  is  called  'the  quadrature*  or  'the  squaring  of  the 
wcle*  nevertheless,  it  is  necessary  to  a  proper  under- 
anding  of  the  whole  that  some,  to  many  persons  very 
•y,  details  of  Mr.  Parker's  construction  of  his  quadrature 
taould  be  set  forth  in  the  very  commencement.  Incident- 
ly,  however,  it  is  thought  that  the  matters  established 
krein,  ais  having  a  direct  relation  to  the  holy  things  of  God, 
"  laid  down  in  Scripture,  will  force  an  inquiry  on  the  part 

devout  people,  into  the  abstract  question  of  *the  quad- 
^§urey  both  as  received  and  as  set  forth  by  Parker  and  by 
etius ;  and  also  into  the  very  question  of  any  special  value 

the  quadrature  by  Parker,  as  related  to  the  generally 
x^epted  one. 

"One  development  is  as  follows:  The  numerical  value 
>,6i2  of  a  circumference  is  made  use  of  to  derive  from  it  a 
%it  of  measure  for  linear,  superficial,  and  solid  measure. 
tius,  as  a  common  unit  of  measure  is  the  edge  of  one  of  the 
ces  of  a  cube,  and  as  there  are  12  edges  to  the  cube,  the 
.vision  of  20,61 2  by  1 2  is  the  distribution  of  this  value  onto 
lese  12  edges;  so  that  the  quotient,  which  is  1717.66  +  , 

that  tmit  of  measure  which  is,  however  it  may  be  used, 
Avertible  into  circidar,  and  again,  back  into  the  geome- 
ical  elements  whence  derived.  And  this  is  obtained  by 
le  special  ntunerical  value,  1717.66  + the  one-twelfth  of 
>,6i2,  whether,  as  a  fact,  it  be  used  as  a  whole  or  as  a  part, 
\  1. 71766 +  .  Now  as  a  fact,  i. 71766+  of  the  British 
^t  is  the  ancient  cubit  value;  hence,  the  whole  scheme  thus 
IT  displayed  has  been  practically  utilized,  inasmuch  as 
i,6i2  is  thus  seen  to  be  the  value  of  British  inches,  while 
s  derivative  of  1 71766 +  ,  so  divided  or  scaled  as  to  repre- 
Jnt  1.7 1 766  +  ,  is  the  ancient  cubit. 

"This  is  confirmed  from  the  fact  of  restoration,  by 
Leans  of  these  numerical  values,  of  the  Great  Pyramid  of 
gypt,  in  terms  of  the  British  measures  thereof  made  of 
te  years.    Another  development  is  that,  by  a  vanaXAOtL 
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of  the  use  of  these  numerical  values,  taken  systematically, 
not  empirically,  a  diameter  value  to  a  circtmiference  value 
of  6  is  found,  which  is  discovered  to  be  the  basis  of  the 
Hindu  method  for  the  calculation  of  tables  of  sines  and 
(:05iW5,  tangents  and  cotangents,  and  the  orbits  of  planetary 
bodies;  which  variation,  as  an  enlargement  of  the  above 
values,  on  application,  is  foun'd  to  give  the  exactitude 
of  the  pyramid  measures,  agreeably  to  the  design  of  the 
architect,  thus  again  coupling  a  modem  with  an  ancient  use. 

**  Another  development  is  that  the  British  system  of 
long  and  land  measures  is  discovered  to  contain  an  occult 
or  obscure  system  of  time  calctdations,  based  on  the  factor  6, 
by  which  it  is  seen  that  the  entirety  of  the  British  measures 
rests  upon  these  anciently  developed  elements,  and  thus 
it  is  in  fact,  but  a  phase  of  the  Hindu  system.  The  factor 
6  is  the  basis  of  the  acre  and  mile  measure,  nmning  up  from 
the  inch  and  foot,  and  the  equivalent  of  the  base  side  of  the 
pjrramid  (which  is  a  diameter  value  to  a  circumference  of 
24)  is  the  side  of  a  square,  divided  into  four  equal  parts  of 
6x6  each,  in  terms  of  the  British  foot,  and  necessarily  the 
inch;  hence  the  advanced  measures  as  far  as  the  mile,  are 
thus  involved.  But  while  this  is  so,  the  means  of  obtaining 
this  pyramid  measure  is  through  use  of  the  Parker  elements; 
hence  the  Parker  elements  are  thus  connected  with  the 
whole  range  of  British  measures. 

*'But  the  greatest  development  is  that  the  entire  system 
seems  to  have  been  anciently  regarded  as  one  resting  in 
nature,  and  one  which  was  adopted  by  nature  or  God,  as 
the  basis  or  law  of  the  exertion  practically  of  creative  power 
— i.  e.j  it  was  the  creative  design,  of  which  creation  was 
practically  the  application.  This  seems  to  be  established 
by  the  fact  that,  under  the  system  set  forth,  measures  of 
planetary  times  serve  co-ordinately  as  measures  of  the  sis^ 
of  planets,  and  the  peculiarity  of  their  shapes — i,  e.,  in 
the  extension  of  their  equatorial  and  polar  diameters,  io 
terms  of  the  British  measures,  or  the  cubit  measures  arising 
as  stated,  from  the  forms  of  Mr.  Parker.     The  true  study 
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of  the  Deity  by.  man  being  in  the  observation  of  his  works', 
the  discovery  of  a  fundamental  creative  law  (in  numbers  and 
measures)  as  regards  His  works,  of  as  wide  and  compre- 
hensive grasp  as  shown,  would  locate  the  substance  of  such 
a  discovery  as  the  practical  real  tangible  link  between  God 
and  man,  as  that  by  which  man  can  in  a  measure  realize 
the  actually  existing  working  qualities  of  God,  just,  speak- 
ing most  reverentially,  as  he  would  those  of  a  fellow-man — 
as,  say,  of  a  mason,  or  of  a  carpenter;  thus  revealing  tan- 
gible existence,  likeness,  relationship,  and,  remotely, 
companionship.  Such  a  link,  once  found,  would  constitute 
a  base  for  superstructures  of  recognition,  praise,  worship, 
and  copy.  As  a  fact,  this  system  seems  to  underlie  the 
whole  Biblical  structure,  as  a  foundation  for  its  ritualism, 
and  for  its  display  of  the  works  of  the  Deity  in  the  way  of 
architecture,  by  use  of  the  sacred  unit  of  measure  in  the 
Garden  of  Eden,  the  Ark  of  Noah,  the  Tabernacle,  and  the 
Temple  of  Solomon. 

"Such  seem  to  be  the  characteristics  of  development 
from  the  elements  of  quadrature  of  the  late  Mr.  Parker. 
The  extent  to  which  the  development  is  made  so  as  to 
compel  a  mental  assent,  must  be  tested,  of  course,  through 
the  contents  of  this  work.  There  is  no  disposition  on  the 
part  of  the  author  to  make  any  assertion  as  to  the  strength 
of  his  work.  What  he  has  done  has  been  done  to  the  best 
of  his  ability,  and  he  believes  that  a  studious  careful  reading 
of  the  work  done,  will  be  that,  and  alone  that,  upon  which 
any  fair  criticism  can  be  based.  Since,  after  all,  all  matters 
of  science  subordinate  themselves  to  anyone  by  which  man 
can  arrive  at  a  realizable  knowledge  of  God,  all  things  in 
this  book  are  of  poor  value  in  every  other  regard,  compara- 
tively, save  as  they  lead  up  just  to  this  kind  or  condition  of 
knowledge.  Such  being  the  case  the  following  statements 
may  be  made  as  introductory, 

**{i.)  The  'Quadrature  of  the  Circle'  by  John  A.  Parker 
sets  forth  the  integral  relation  of  diameter  to  c\TC\m\l^^Tv^cfe 
of  a  drcleas6s6i  to  20612,  derived  from  area  cotnpu\.a\;\oTv%, 
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viz.:  area  of  square  being  6561,  area  of  inscribed  circle  is 
5153;  and  diameter  being  6561,  rectification  of  circum- 
ference is  5153x4=20612. 

*'(2.)  It  appears  that  nature  was  regarded  as makingf 
use  of  this  numerical  relation,  as  a  law  or  application  of 
numbers  to  measures,  by  which  to  construct  the  mechanical 
properties  of  the  universe;  so  regulating  the  times  of  the 
planets  that  they  shotdd  move  by  a  numerical  system  such 
that  by  the  measure  of  their  shapes  was  to  be  obtained 
in  a  definite  class  or  scale  of  mestires  adapted  to  the  same 
system:  so  that  movement  shotdd  co-ordinate  with  size 
under  the  same  system. 

"(3.)  However  man  obtained  knowledge  of  the  prac- 
ticle  meastire,  the  British  inch,  by  which  nature  was  thought 
to  adjust  the  planets  in  size  to  harmonize  with  the  notation 
of  their  movements,  it  seems  he  did  obtain  it,  and  esteemed 
its  possession  as  the  means  of  his  realization  of  the  Deity— 
that  is,  he  approached  so  nearly  to  a  conception  of  a  Being 
having  a  mind  like  his  own,  only  infinitely  more  powerful, 
as  to  be  able  to  realize  a  law  of  creation  established,  by  that 
being,  which  must  have  existed  prior  to  any  creation 
(kabbalistically  called  the  Word)..  The  knowledge  thus 
gained  was  simply  that  of  the  nieasure  spoken  of  with  its 
uses,  in  connection  with  the  geometrical  elements  from 
whence  it  sprang. 

"(4.)  This  knowledge  as  to  its  origin,  interpretation, 
and  use,  became  somehow  that  of  a  ca^te  condition.  As 
such  it  was  most  sedulously  concealed,  and  when  set  forth 
it  was  only  in  a  secret  or  very  obscure  way.  One  way  of 
setting  it  forth  was  by  hieroglyphic  writing.  This  method 
is  the  burden  of  the  Hebrew  Bible.  Another  was  by 
architectural  display.  The  greatest  ever  made  was  in  the 
Great  P)rramid  of  Egypt;  the  next  greatest  seems  to  have 
been  in  the  Temple  of  Solomon. 

''(5.)  It  is  thought  the  restoration  of  this  pyramid 
agreeably  to  the  design  of  the  architect,  will  afford  the 
means  of  translation  of  the  hieroglyphic  meanings  of  the 
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Hebrew  BiUe,  as,<>n  hypothesis,  the  one  was  written  and  the 
other  tmilt  to  set  forth  ^e  same  nattiral  probleins . 
-  '^The  first  istep,  therefore,  necessary  to  the  deciphering 
<^^a  hieroglyphic  or  symbolic  meanings  of  the  Hebrew 
'Kbfe,  is  the  restoration  of  the  Great  Pyramid  after  its 
arcbitectural  conception.  This  is  the  ..chief  burden  of 
this  w6rk,  and  it  is  thotight  that  the  intent  of  the 
architect  has  been  so  far  recovered  as  to  jiistify 
publication.  Secondarily,  it  is  to  be  shown  that  the  Temple 
was  but  another  architectural  style  of  setting  forth  the  same 
measures  with  the  pjrramid.  The  balance  of  the  matters, 
condensed  as  much  as  possible  into  brief  outline,  chiefly 
serves  to  exemplify  the  method  of  Biblical  application  of 
the  pjrramid  system.     This  balance  is  noted  here  and  there 

•  V.  V  .... 

in  the  text,  and  is  contained  in  the  appendices.  It  serves 
to  reUeve  the  dry  details  of  figures  and  calctdations,  to 
bhow  related  coijnections,  and  is  hoped  to  excite  interest  in 
the  whole  subject,  and  to  stimtdate  those  who  may  read, 
to  an  earnest  effort  in  the  further  prosecution  of  this  subject 
so  fascinating  in  its  elucidations.'* 

The  relation  of  6561  :  20612  is  both  in  the  pjrramid 
structure  and  in  the  Bible  coupled  with  the  form  113  :  355. 
Some  connections  between  the  two  will  be  shown,  but 
what  the  exact  basis  relations  between  them  were,  as 
anciently  recognized,  remains  to  be  discovered. 

THE  HEBREW  ALPHABET. 

(Sec.  23.)  For  the  general  reader  to  understand  how 
a  ntmierical  or  mathematical  system  may  lie  closed  up  in 
the  Hebrew  Bible,  it  may  be  well  to  state  that  the  Hebrews, 
so  far  as  has  co'me  down  to  us,  have  no  numerical  system 
apart  from  their  Uteral  one — i.  e?.,  their  alphabet  held  their 
numerals,  just  as  if,  in  English,  our  a,  b,  c,  stood  for  i,  2,  3, 
and  so  on,  in  lack  of  the  Arabic  system  of  numerals,  borrow- 
ed by  us,  and  now  of  exclusive  use  (although  it  would  seem 
that  they  were  in  possession  of  this  system.  a\s»oV  'Yl^xfc 
followin^^  is  a  table  for  reference,  giving  the  Hebte^  a\^\va- 
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betpthe  power  of  the  letters,  their  symbols  tp^Bome  extent, 
with  the  numerical  value  fixed  to,  fach  letter.  The  laws 
of  symboHc  use  of  words  as.  numbers  in  the  narrative  of 
the  3ible  ar^  not  known,  and  the  real  uses  are  only  to  be 
accepted  or  received  to  the  extent  for  which  there  is  in- 
trinsic proof.  Otherwise,  it  is  to  be  observed  that  where 
the  letter  values  rise  above  unit§  to  tens  and  to  himdreds 
while  the  letter  character  may  stand  for,  say,  20  or  200, 
very  frequently  theyharacteristic  vsihie  is  used  as  giving 
the  expression  of  the  unit  value  of  2  alone.  jThese  subjects 
can  be  but  touched  on  in  this  work.  It  must  suffice  to 
close  with  the  alphabet  table  (EngHsh  prontmciation) 
without  the  characters .  ' 


0. 

NAME. 

FORM  AND  POWER. 

SYMBOL.                         i 

I. 

Aleph. 

A  scarcely  audible 

Ox  or  Bull 

t 

breathing. 

2. 

Beth. 

b.bhy  orbv. 

House. 

3- 

Gi'  mel 

g.  gh. 

Camel  serpent  erect. 

4. 

Da'  leth. 

d,  dh. 

Door,  hinge  ^ 

5- 

He. 

h\  Latin  e. 

Window  opening, 

■ 

womb  (Kabbala) 

6. 

Vau. 

V  or  w. 

Nail,  hook,  crook. 

7. 

Zayin. 

z. 

Weapon,  scepter. 

8. 

Cheth. 

ch,  kh,  hh 

Pence,  Venus. 

Latin  h;  rough 

Affinity  with  He,  as 

breathing. 

the  womb. 

9- 

Teth. 

t. 

Snake,  basket,  figur- 
ed   in    Eleusinian 
mysteries  in  wor- 
ship   by    women. 
Love  apples,  etc. 

0. 

Yodh. 

y,  i,  or  ;. 

Hand,  bent   forefin- 
ger, membrum  vir- 
ile with  testes. 
The  perfect  ntim- 
ber,  or  one. 
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NO. 

NAMB. 

•     ft 

FORM  AND  POWER. 

SYMBOL. 

20. 

Caph. 

c,  ch,  k,  kh 

The   hollow   of   the 

* 

.  . 

bent  hand;  meas- 

■ 

ure  of  hollow 
sphere. 

30. 

La'  medh. 

/. 

Ox-goad;  sign  of  a 

- 

form  of  the  god 
Mars. 

40. 

Mem. 

m. 

Water. 

SO- 

Nun. 

n. 

Fish,  symbol  of  Yoni 
0,  woman,  or 
womb. 

60. 

Sa'  mech. 

s. 

A  prop,  a  pillar;  tesr 
tes,  hence,  egg. 

Divisions  of  the 
circle,  perhaps  in- 
dicating a  square. 
Divisions  of  Para- 
dise. 

70. 

Ayin 

no  power 

Eye. 

80. 

Pe. 

P.  ph. 

Mouth. 

90. 

Tsa'-dhe 

ts,  tz. 

Fish-hook,  hunter's 
dart. 

100. 

Koph. 

k. 

Back  of  head  from 
the  ears ;  hence  sig- 
nificent  oibalances. 
Ancient  pillow  to 
rest  the  back  of  the 
head  on.  Sktdl? 
Eye  of  needle. 

200. 

Resh. 

r. 

Head,  sphere,  circle. 

300. 

Shin,  Sin. 

sh,  s. 

Tooth. 

400. 

k 

Tau. 

/,  th. 

Cross,  +  Founda- 
tion framework  of 
construction. 
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QUADRATURE  OP  THE  CIRCLE. 
By  John  A.  Parkbr. 

(Sec.  ^4.)  Kabbala  was  a  species  of  symbolic  writing 
among  the  mitiated,  setting  forth  the  secret  teachings  of 
the  Bible;  and  a  key  of  Kabbala  is  thought  to  be  in  the 
geometrical  relation  of  the  area  of  the  circle  inscribed  in  the 
square,  or  of  the  cube  to  the  sphere,  giving  rise  to  the  rela- 
tion of  diameter  to  circumference  of  a  circle,  with  the  nume- 
rical value  of  this  relation  expressed  in  integrals.  The  rela- 
tion of  diameter  to  circumference  being  a  supreme  one  con- 
nected with  the  god-names  Elohim  and  Jehova  (which 
terms  are  expressions  ntmierically  of  these  relations, 
respectively — ^the  first  being  of  circumference,  the  latter  of 
diameter),  embraces  all  other  subordinations  under  it. 
Two  expressions  of  circumference  to  diameter  in  integrals 
are  used  in  the  Bible:  (i.)  The  perfect;  and,  (2.)  The 
imperfect.  One  of  the  relations  between  these  is  such  that 
(2)  substracted  from  (i)  will  leave  a  unit  of  diameter  value 
in  terms,  or  in  the  denomination,  of  the  circumference 
value  of  the  perfect  circle,  or  a  unit  straight  hne  having  a 
perfect  circular  value,  or  a  factor  of  circular  value. 

Of  course  as  to  the  fact  of  these  expressions  residing  in 
the  Bible,  it  remains  to  be  seen  whether  this  is,  or  is  not,  so. 
It  will  be  sufficient  if  it  is  so;  but  if  it  shall  so  appear, 
beyond  contradiction,  it  will  afford  much  food  for  thought, 
as  to  whether  so  sublime  a  work  as  the  Holy  Record  can  be 
a  refuge  for  that  much  oppressed  and  bedeviled  idea 
** squaring  the  circle,''  unless  the  actuality  of  such  relation 
exists,  or  unless  an  approximate  of  a  certain  nature  and 
value  was  found  to  be  of  some  natural  use. 

(Sec.  25.)  It  is  very  remarkable:  One  of  the  values 
thus  used  in  the  Bible  was  rediscovered  in  about  A.  D. 
^5^5»  ^y  Peter  Metius,  as  113  for  diameter  to  355  circum- 
ference, which,  in  the  sacred  record,  is  the  imperfect  value; 
the  other  was  rediscovered  by  the  late  John  A.  Parker,  of 
the  City  of  New  York,  6561  lot  6!\an\e\.et  \.o  10612  for  cir- 
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cttmference,  which,  in  the  Sacred  Record*  is  the  perfect 
value.  What  the  means  of  discovery  by  Metius  were,  is 
not  known.  The  ^'Quadrature'*  of  Mr.  Parker  is  in  print, 
and  therein  the  steps  are  fully  set  forth.  As  to  these,  as 
they  contain  the  geometrical  key  for  the  proper  understand- 
ing of  iCabbala,  it  is  necessary  to  set  them  forth  somewhat 
at  large,  premising  that  his  value  is  obtained  through  the 
value  of  areas  of  shapes.  His  leading  propositions  (each 
proposition,  in  the  text  being  followed  by  its  demonstra- 
tion are  as  follows : 

Proposition  I.  **One  of  the  relative  properties 
between  straight  lines  and  a  perfect  curve  or  circle  is  such 
that  all  regular  shapes  formed  of  straight  lines  and  equal 
sides,  have  their-  areas  equal  to  half  the  circumference 
mtdtiplied  by  the  least  radius  which  the  shape  contains 
(which  is  always  the  radius  of  an  inscribed  circle),  than 
which  every  other  radius  contained  in  the  shape  is 
greater,  and  the  circle  has  its  area  equal  to  half  the  cir- 
cumference multiplied  by  the  radius,  to  which  every  other 
radius  contained  in  the  circle  is  equal.*' 

Proposition  II  **The  circumference  of  any  circle 
being  given,  if  that  circumference  be  brought  into  the  form 
of  a  square,  the  area  of  that  square  is  equal  to  the  area  of 
another  circle,  the  circumscribed  square  of  which  is  equal 
in  area  to  the  area  of  the  circle  whose  circumference  is  first 
given." 

Proposition  III.  '*The  circle  is  the  natural  basis  or 
beginning  of  all  area,  and  the  square  being  made  so  in 
mathematical  science,  is  artificial  and  arbitrary." 

Proposition  IV.  **The  circumference  of  any  circle 
being  given,  if  that  circumference  be  brought  into  any  other 
shape  formed  of  straight  lines  and  of  equal  sides  and  angles, 
the  area  of  that  shape  is  equal  to  the  area  of  another  circle, 
which  circle  being  circumscribed  by  another  and  similar 
shape,  the  area  of  such  shape  circumscribing  the  last-named 
circle  is  equal  to  the  area  of  the  circle  whose  circumference 
is  given." 

JS 
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Proposition^  V.  "The  circtimferelice  of  a  circle  b^ 
the  trieastlte  of  which  the  citcle  and  the  square  are  mai 
equal,  and  by  which  the  properties  of  straight  lities  an(J£ 
curved  lines  are  made  equal,  is  a  litie  outside  of  the  circ 
wholly  circumsciribing  it,  and  thoroughly  inclosing  tl 
whole  area  of  the  circle,  and  hence,  whether  it  shall  ha^ 
breadth  or  not,  fortns  no  part  of  the  circle." 

Proposition  VI.     *'The   circumference   of  a   circU 
Sudi  that  its  half  being  multiplied  by  radius,  to  which  al 
other  radii  are  equal,  shall  express  the  whole  area  of  tlrfe 
circle,  by  the  properties  of  straight  lines,  is  gresiter  in  valul 
in  the  sixth  decimal  place  of  figures  than  the  same  circuni|! 
fercftce  in  any  polygon  of  6144  sides,  and  greater  also  than 
the  approximation  of  geometers  at  the  same  decimal  placfc 
in  any  line  of  figures.*' 

Under  this  proposition  after  his  demonstration,  hA 
states:     '*And  it  is  evident  that  if  a  circle,  and  a  polygons 
of  6144  sides  (the  number  to  which  Play  fair  carries  Wlt 
bisection),  shall  have  the  same  circumference,  the  area  of  thii 
circle  is  greater  than  the  area  of  the  polygon  in  the  sixtH 
decimal  place;  and  because  the  circumference  of  one  dia- 
meter must  be  four  times  the  area  of  the  circle,  therefore, 
by  the  transition  of  shape  to  a  circle,  the  true  value  of 
circumference  is  greater  in  the  sixth  place  than  any  approxi- 
mation which  can  be  obtained  from  a  polygon  of  6144  sides, 
whether  inscribed  or  circumscribed.'* 

Proposition  VII.     "Because  the  circle  is  the  primary 
shape  in  nature,  and  hence  the  basis  of  area;  and  because 
the  circle  is  measured  by,  and  is  equal  to  the  square  onl}^ 
in  ratio  of  half  its  circumference  by  the  radius,  therefore, 
circumference  and  l*adius,  and  not  the  square  of  diamet( 
are   the   only  natural   and   legitimate   elements   of  area|. 
by  which  all  regular  shapes  are  made  equal  to  the  squai 
and  equal  to  the  circle." 

Proposition  VIII.     "The  equilateral  triangle  is  thd|- 
primary  of  all  shapes  in  nature  formed  of- straight  lines) 
and  of  equal  sides  and  angles,  and  it  has  the  least  radius! 
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Ite  leadt  atte,  aftdilM  gMUeit  drCmmfereiice  of  any  possible 
|ihkt)e  ol  dqiua  sidM  ttEld'tttiglett/' 

PttopoftttioK  IX.    "The  cbrcle  and  th6  equilateral 

gle  axe  optxidte  to  on«  another  ih  all  the  elements  of 

construction,  and  hence  the  fractional  diameter  of 

le  d!i*cte,  which  id  equal  to  the  diameter  of  one  square,  is 

the  dpf>06ite  du|)licate  tatio  to  the  diameter  of  an  equi- 

itetdl  triangte  Whose  area  is  one. 

By  diftmeter  of  the  triangle,  the  perpendicular  is  here 
Ptteant,  as  explained  in  the  introduction  to  Section  I., 
tor  a  line  passing  through  the  center  of  the  triangle,  and 
perpendicular  to  either  side. 

^        ''Let  it  be  sU|)pOBed  that  the  areas  of  the  equilateral 
^rilUigte  A  and  the  isquare  C  each  equals  one, 

•*It  has  been  shown  (Proposition  VIII.)  that  the  tri- 
^gle  has  the  least  number*  of  sides  of  any  possible  shape 
||R  nature  formed  of  straight  Unes ;  and  the  circle  is  the  ulti- 
iHitum  of  nature  in  extension  of  the  number  of  sides. 
[n  this  particular,  therefore,  they  are  opposite  to  one  an- 
other in  the  elenlents  of  their  construction.     By  Proposition 
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Ini.,  it  is  shown  that  circumference  and  radius  are  the  only 
Mttural  and  legitimate  elements  of  area  by  which  different 
Ibapes  may  be  measured  alike,  arid  are  made  equal  to  one 
teother.  By  Proposition  VIII.,  it  is  shown  that  the 
l^angle  has  the  least  radius  of  any  shape  formed  of  straight 
ines  of  equal  sides  and  of  the  same  circumference,  and  by 
E^x)positions  II.  and  IV,  Section  I.,  it  is  seen  that  t\\e  6xdvfc 
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has  the  greatest  raditis  of  any  possible  shape  of  the  same 
circumference.     By  the  same  propositions,  the  triangle  is 
shown  to  have  the  greatest  circumference  and  the  least  area 
of  any  shape  formed  of  straight  lines  and  equal  sides,  and 
the  circle  is  shown  to  have  the  least  circumference  and  the 
greatest  area  of  any  shape.     By  a  well  known  law  of  numbers 
and  geometry,  by  which  the  greatest  product  which  any  num- 
ber or  any  line  can  give,  is,  to  multiply  half  by  half,  it  will  be 
seen  that  if  we  take  the  aggregate  of  circumference  and 
radius  in  each  shape,  it  is  most  equally  divided  in  the  circle, 
and  the  most  unequally  divided  in  the  triangle  of  any 
possible  shape.     In  every  case,  that  which  is  greatest  in 
the  triangle  is  least  in  the  circle,   and  that  which  is    least 
in  the  triangle  is  greatest  in  the  circle ;  and  in  every  particular 
the  two  shapes  are  at  the  extreme  and  opposite  boundaries 
of  nature,  being  the  greatest  and  the  least  that  is  possible. 
They  are,  therefore,  opposite  to  one  another  in  all  the 
elements    of   their    construction.     Therefore,    the    square, 
being  made  the  artificial  basis  of  area  (Proposition  VII.)» 
if  the  diameter  of  the  circle  B  (Plate  II.)  shall  equal  the 
diameter  of  the  square  C,  then,  in  the  fraactional  relations 
of  B  and  C  such  diameter  shall  be  in  the  opposite  duplicate^ 
ratio  to  the  diameter  of  A  correspondingly  situated.    The 
diameter  of  A  correspondingly  situated  with  the  diameter 
of  B  to  C,  it  will  be  seen,  is  a  line  drawn  across  the  center 
of  A  perpendicular  to  either  side ;  therefore,  the  diameter  of 
B,  in  its  fractional  relation  to  C,  is  the  opposite  duplicate 
ratio  to  the  perpendicular  or  diameter  of  A,  and  no  other 
result  is  possible  in  the  nature  of  things.     The  proposition^ 
is  therefore  demonstrated,** 

Proposition  X.  *The  fractional  diameter  of  one 
circle  which  is  equal  to  the  diameter  of  one  square,  being  in 
the  opposite  ratio  to  the  diameter  of  the  eqtiilateral  tri- 
angle whose  area  is  one,  equals  8i. 
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''Let  the  area  of  the  eqtiilateral  triangle  A  (Plate  III) 
equal  one,  and  let  the  area  of  the  square  B  (Plate  IV)  also 
eqtial  one,  then  the  diameter  of  the  circle  C,  which  is  equal 
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to  the  diameter  of  the  square  B,  also  equals  one.  And  it 
has  been  demonstrated  that  in  their  fractional  relations 
to  the  square,  the  diameter  of  A  and  C  are  in  opposite 
ratio  to  one  another.  By  the  diameter  in  the  triangle  it 
is  known  that  the  perpendicular  is  here  meant  (as  in  Propo- 
sition IX).  Now  if  the  area  of  the  equilateral  triangle  A 
jsliall  equal  one,  then  the  diameter  of  A  is  fotmd  to  be  equal 
to  the  square  root  of  three  twice  extracted,  or  1/1/3. 
Hence  the  fractional  diameter  of  C,  being  in  the  opposite 
duplicate  ratio  (which  is  the  squares  of  diameter),  shall 
equal  three  twice  squared,  or  3^  x  3^,  and  3  x  3  =  9,  and 
9x9=81.     The  proposition  is  therefore  demonstrated." 

The  opposite  duplicate  ratio  of  Mr.  Parker  has  relation 
to  the  numerical  values.     The  shapes  being  opposite  to 
each  other,  he  desires  to  get  an  integral  number  to  co- 
ordinate with  the  shapes.     When  the  area  of  A=i,  then 
the  diameter  is  found  to  be  1.316074+.     But  this  will 
mot  do,  for,  if  possible,  it  must  assume  the  form  of  a  least 
integral    number.     Square    this    value,    and    it    equals 
1 .  7320508  + .    This  will  not  do.     Square  it  again,  however, 
andit  equals  three,  which  is  just  thatto  be  desired.     Having, 
lowever,  obtained  this,  the  value  in  the  opposite  ratio 
must  suflEer  the  same  process,  and  3^=9,  and  9^=%i., 
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PnO POSITION  XI.  -'The  fractidnftl  are^  pfPH^  square, 
which'  is  eqtlal  to  the  are^  of  one  ctrcte,  ^qu^la  .65^1 ;  and 
the  aree  df  the  circle  inscribed  in  one  square  equals  5153" 

**It  has  been  proved  (Proposition  X.)  that  the  fraction- 
al diameter  of  the  drcle  C,  which  is  equal  to  the  diameter 
of  one  sqtiare  (B),  whose  area  is  one,  being  in  the  opposite 
ratio  to  a  6  (Fig.  8),  equals  81 ;  hence  the  area  of  B  equals 
81  X  81  =  6561 ;  therefore,  B  equals  one  of  6561  equal  frac- 
tional parts.  Now  let  B  equal  H  in  area.  It  has  been 
proved  (Proposition  II)  that  H  equals  E  in  area;  and  if 
H==i,then  E=i;andif  H=6s6i,  then  £=6561.  It  has 
also  been  proved  (Proposition  II)  that  if  the  circumference 
of  F  equft)3  the  circtunference  of  E,  then  F  ^4  (?  are  "also 
equal  in  area.  And  because  one  circle  which  is  equal  to 
one  sqtiare  (the  area  of  the  sqt^^e  being  one),  i^  jn  6561 
equ^l  fractional  p^rts,  thereforff,  an;y  qircle  which  is  eqti^l 
to  any  square  (the  diametcfr  of  t|ie  qircje  being  a  whok 
number)  shall  be  in  some  definite  and  certain  ni;tmber  of 
6561  p^rts.  Hence  the  areas  of  the  circles  C  ^.nd  G  (theif 
dia,meters  being  each   81)    are  son^e  defini^  and  cert^ 
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number  of  6561  parts  of  B  and  H.     It  is  proved  by  the 
approximation^  of  geometry,  obtained  by   the    properties 
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3f  straiglit  Hues,  ^ba^  C  and  G  are  each   grater  (much 

greater)    than    ^1^  parts  of  B  and  H,  and  less  (much 

6561 

less)  than  ^— ^  ;  therefore  (Reductio  ad   absurdum)    they 
6561 

shall  be  e^ch  ^-^  because  they  can  be  nothing  else,  there 

6561 

being  no  other  6561  part  between  5153  and  5154. 

**The  proposition  is  therefore  demonstrated;  and  the 
fractional  area  of  one  square,  which  is  equal  to  one  circle 
(the  area  of  each  being  one),  is  6561,  and  the  fractional 
area  of  one  circle  inscribed  in  such  square  is  5153.'* 

The  expression,  "It  is  proved  by  the  approximations 
of  geometry  obtained  by  the  properties  of  straight  lines,** 
contains  a  very  subtle  allusion  and  meaning.  Mr.  Parker 
approves  tjie  approximate  value,  as  obtained  by  Play  fair, 
after  the  method  of  its  obtainment,  viz.,  by  the  properties 
pf  straight  lines,  where  such  lines  are  defined  as  being 
without  breadth  or  Sickness,  Asstuning  the  property  of 
breadth  to  a  line  or  unit  of  measure,  or  obtaining  the  value 
of  it  by  means  of  area  computation,  works  a  change  on  the 
Pla5rfair  result  necessarily.  Now  if  Mr.  Parker  is  correct 
in  his  taken  relation  between  triangle  and  circle  to  obtain 
a  least  integral  unit  of  measure — i.  e.,  the  number  3 — ^then, 
^thout  at  all  conflicting  with  the  Play  fair  results,  his  own 
are  right  if  Play  fair's  are  so. 

Proposition  XII.  **The  true  ratio  of  circumference 
to  diameter  of  all  circles  is  four  times  the  area  of  one  in- 
scribed in  one  square  for  the  ratio  of  circumference,  to  the 
^rea  of  the  circumscribed  square  for  the  ratio  of  diameter. 
-And  hence  the  true  and  primary  ratio  of  circumference  to 
diameter  of  all  circles  is  20612  parts  of  circumference  to  6561 
parts  of  diameter.** 

**It  will  be  known  that  if  the  diameter  of  the  circle 
G  inscribed  in  H=  i ,  then  the  area  of  H  aLso=  i .  It  will  be 
known  also,  that  the  area  of  G  equals  half  the  circutrvietetvc^ 
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multiplied  by  half  the  diameter,  and  J^x  ^=}i;  hence, 
the  diameter  of  G  being  one,  then  the  area  of  G  equals  J4  its 
circtimference,  and,  vice  versa,  the  circumference  of  G 
equals  four  times  its  area.  And  the  diameter  of  G  being 
one,  it  therefore  equals  the  area  of  H,  because  the  area  of 
H-=i.  Therefore,  the  first  part  of  the  proposition  is 
demonstrated,  four  times  the  area  of  any  inscribed  circle 
for  a  ratio  of  circumference,  to  the  area  of  the  circtunscribed 
square  for  a  ratio  of  diameter,  is  seen  to  be  a  true  ratio  of 
circumference  to  diameter  of  all  circles, 

'*It  has  been  proved  (Proposition  XI)  that  the  pri 
mary  relation3  existing  between  straight  lines  and  curved  j; 
Unes  as  developed  by  the  opposite  ratio  of  the  equilateral 
triangle  and  the  circle,  the  fractional  area  of  H= 6561,  and 
the  area  of  G=  51  S3;  therefore,  the  true  and  primary  ratio 
of  circumference  to  diameter  of  all  circles =4G,  for  the 
ratio  of  circumference  to  the  area  of  H  for  the  ratio  of 
diameter;  and  since  0=5153,  andH=656i,  therefore  the  ^ 
true  and  primary  ratio  of  circumference  to  diameter  of  all 
circles  =  5153x4  =  20612  parts  of  circtimference  to  6561 
parts  of  diameter." 

**The  proposition  is  therefore  demonstrated,  and  the 
quadrature  of  the  circle  is  demonstrated,*'     Mr.  Parker 
should  have  added,  to  be  expUcit,  and  exceptional  to  the  _ 
Playfair  method,  "by  way  of  area  computation." 

QUADRATURE. 
By  Peter  Metius. 

(Sec.  26.)  Some  years  ago  while  examining  into  the 
reasoning  of  Mr.  Parker,  the  author  found  notice  of  the 
ratio  of  Metius.  He  wrote  Mr.  Parker,  asking  him  if  he 
was  acquainted  with  the  grounds  on  which  Metius  obtained 
it.  He  replied  that  he  was  not;  but,  upon  testing  the  ratio 
sent,  by  his  own,  he  found  some  very  curious  ntmierical 
relations  of  difference.  Subsequently,  in  a  proposed  second 
edition  of  his  work  (published  after  his  death)  he  notices 
this  ratio  and  these  relations  as  follows : 
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''The  ratio  of  Metitis,  known  for  more  than  a  century 

st  (i  13  to  35s)f  is  the  nearest  approximation  to  the  truth 

er  made  in  whole  ntunbers,  but  it  does  not  answer  the 

tperative  law  contained  in  our  twelfth  proposition,  and 

erefore  it  cannot  be  true.     The  circumference  cannot  be 

inded  by  four,  without  a  fraction  or  remainder.     By  ivhate  ver 

eans  Metius  may  have  obtained  his  ratio,  its  examination 

.ows  it  to  \}e  ol  the  same  composition  as  mine,  but  im- 

'operly  divided.     For  example,  if  1 13  shall  be  the  diam«»ter 

a  circle,  then  circumference  (355)  is  1-30612  part  too 

;tle.     But  if  3SS  shall  be  the  drcumference  of  a  circle, 

ten  diameter  (113)  is  1-6561  too  big.     It  thus  affords  a 

sry  perfect  evidence  that  my  ratio  20612  to  6561  is  the 

ue  one,  as  we  have  fully  proved  it  to  be." 

The  conclusion  thus  drawn  does  not  seem  to  be  so 

lanifest  as  stated.     The  relation  between  the  two  ratios 

,  however,  very,  yes,  exceedingly  remarkable,  as  the  state- 

lent  will  show: 

/:  XX  2061 1 

20612   :  3SS  ::  6561   :  112 


6561   :  113  ::  20612  :  355 


20612 

I 


6561 

(Mr.  Parker  has  confused  the  results.)  The  relation 
eems  to  be  one  which  has,  at  some  time,  been  found  as  a 
''ariant  on  the  Parker  forms,  because  of  showing  the  same 
'omposition,  as  he  says.  The  reverse  of  the  case  will  not 
lold;  for,  if  the  Parker  forms  be  tested  by  those  of  Metius 
10  similar  relation  will  be  found  to  exist ;  therefore  it  would 
«em  that  those  of  Metius  were  derived  from  those  of  Mr. 
barker. 

REFLECTIONS  ON  THE  QUADRATURE. 
By  Mr.  Parker. 

(Sec.  27.)  It  is  averred  that  the  quadrature  by  Mr. 
^arker  is  of  great  value.  It  is  not,  however,  because  of 
he  intrinsic  value  of  his  work  that  it  is  so  largelv  set  lortV, 


234  THE    GBEAT    PYBAMU)   JEEZEH 

nor  is  it  from  any  inunediatc^  motive  to  adycK^ate  of  sustain 
it.     It  is  (i)  because  his  can  be  shown  to  be  that  identical 
measure  which  was  tised  anciently,  as  the  perfect  measurei 
in  the  construction  of  the  Great  Pyramid,  which  wa§  buil^ 
to  monument  it  and  its  ^ses]  (2)  becat^e,  from  it,  the  sacred 
cubit  value  was  derived^  which  was  the  cubit  value  used  in 
construction  of  the  Temple  of  Solomon,  the  Ark  of  Noah, 
and  the  Ark  of  the  Coventtnt — ^tha  value  of  9XL  which  conr 
sisted  in  th^  value  of  the  measures  used;  (3)  because  i\ 
affords  that  Kabbalistic  vQlue  which  before  all  oliiers ,  conveys 
in  the  Bible  the  idea  of  God,  the  n^eaning  of  the  term,  aQ4 
the  values  of  his  works  in  the  Cosmos;  (4)  because  tb^ 
geometrical  symbols  out  of  which  it  is  seen  to  spring,  witli 
their  primary  numbers >  are  se^  to  have  a  kind  of  elemeviKi\ 
relation  to  each  other,  and  were  t^ade  tise  pf  in  the  mysteries 
to  convey  the  esoteric  teachings;  and  finally,  (5)  becat 
it  appears  bound  up  in,  and  as  making  a  fundam^tatj 
part  of  the  English  system  of  long  and  land  afidtimem&Un 
ures.     If  these  statements  are  true,  there  will  admittedlf 
be  no  use  to  assert  that  it  is  well  worthy  of  being  set  forth.] 
All  who  appreciate  the  intense  labor  of  research  for  lij 
upon  these  matters  will  attach  a  value  to  this  work  of  Mr^ 
Parker  far  beyond  that  of  the  standard  method,  even  thouf 
it  should  be  defective,  because  its  value   will  consist 
its  being  a  literary  key  such  as  has  never  yet,  it  is  thought 
rewarded  the  generations  upon  generations  of  searche 
in  the  Bible,  in  mythology,  and  in  the  antiquarian  fielc 
In  this  view,  the  question  simply  of  its  mathematical  valt 
is  one  of  the  least  possible  importance  as  a  primary  ^j 
although  once  recognized  to  have  been  used  as  stated,  tjie 
is  no  doubt  but  that  it  would  cause  the  foundations  of 
standard  methods  to  be  reviewed  with  an  intensity 
thought,  which  might,  perhaps,  in  the  end,  establish  Mr.] 
Parker's  method  as  the  one  giving  a  more  useful  result — i^^i 
perhaps,  such  an  integral  one,  in  area  computation, 
could  be  followed  or  copied  after  in  material  constructiofll] 
albeit,  it  might,  just  as  the  Playfair  method,  be,  after  alli! 
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rt  an  ipprOyinwticMl/  Witfl  this  lipology  it  may  be  w^ 
suggest  ^omn  tbom^t^  ip  relation  to  tbts  quadrature 
lue,  whicli,  to  sc^ne  extent,  are  worthy  of  attention,  and, 
soti\e  ei^tent  axe  ctiricms. 

R.  PAKKBR'S  QUADRATURE  VALUES  OBTAINED 

BY  AREA  COMPUTATIONS. 

(Sec.  28.)  It  seems  to  be  of  importance,  and  it  wi|l  be 
served,,  that,  from  beginning  to  end,  Mr.  Parker  seeks  the 
jaLdraXVre  throttgh  area  meastire,  in  terms  of  area,  and 
ally  obtains  his  ntim^cal  value  of  rectification  by  an  area 
mputation.  His  numerical  values  are  all  area  values  to 
rresi)Ond  with  his  geometrical  figures ;  and  even  so  in  this 
kal  value,  for  it  is  in  area  terms  where  it  exhibits  a  neces- 
ry  v^lue  of  linear  n;easure  of  circumference.  This  being 
le  case,  it  is  evident  that  his  computations  are  susceptible 
I  noaterial  realizations,  a§  in  object  building  or  cQpying. 
E  his  process  is  correct,  then,  tmder  his  Proposition  XI., 
e  has  raised  a  test  by  which  to  work  a  change  on  the 
b^d^rd  method  to  make  it  conform  to  area  conditions  and 
aquirements.  The  fact  that  independently  he  has  re- 
arpduced  exactly  the  same  formulae  which  the  ancients 
ad,  which  formulae  had  with  them  application  to  the  same 
nd,  viz.,  relation  of  diameter  to  circumference,  goes  far 
P  prove  that  his  steps  of  ascertainment  must  have  been  the 
aime  as  with  them,  though  they  may  have  had  other  and 
lore  satisfactory  methods  of  illustrating  and  enforcing  the 
fiBult.  His  process  seems  to  depend  for  its  correctness 
^n  the  rightness  of  his  ground  of  the  opposite  qualities 
If  the  triangle  and  circle.  If  this  is  rightly  taken,  his 
timerical  integral  relation  founded  on  the  number  3  must 
bright.  His  final  step  for  obtaining  the  area  5x53  of  the 
Iscribed  circle  depends  upon  the  question  whether  the 
-^getidre,  or  Playfair  approximate,  is  right  as  a  transcen- 
cntal  one. 
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CURIOUS  FEATURES  OBSERVABLE  IN  THE  DE- 
TAILS OF  THE  PLAYFAIR  METHOD. 


•« 


V> 


'Z 


»:«. 


(Sec.  29.)  It  must  be  known  that  the  restdts  as  to  the 
value  of  pi,  by  Legendre  and  Playfair,  were  not  of  universal 
acceptation.  They  were,  for  instance,  criticised  as  being 
incorrect,  by  Torelli,  in  the  preface  of  an  edition  of  the 
works  of  Archimedes,  printed  at  Oxford.  Reference  is 
made  to  this  preface,  and  also  to  Playfair's  comments  on 
the  same,  as  they  are  to  be  found  in  the  supplement  to 
Playfair 's   Euclid.    Torelli   held,   according  to   Playfair:  ij^ 

**That  it  is  impossible,  from  the  relation  which  the''^' 
rectilineal  figures  inscribed  in,  and  circumscribed  about,  a  ^'^ 
given  curve  have  to  one  another,  to  conclude  anything  con 
ceming  the  properties  of  the  curvilineal  space  itself,  exceptf^' 
in  certain  circumstances,  which  he  has  not  precisely  des 
cribed.*' 

The  following  practical  truths  seem  to  the  author  to  be 
exceedingly  remarkable  as  looking,  in  this  specialized  way, 
toward  the  support  of  Torelli's  assertion,  though  no  as- 
sertion must  be  considered  as  made  that  it  affects  the 
truth  of  the  general  results  of  the  Legendre  method.  The 
burden  of  the  effort  of  Legendre  is  to  show  that  by  the 
growing  diminution  and  equality  between  the  circtun- 
scribed  C  B'  and  the  inscribed  C  B,  the  curved  line  penned 
up  between  them  becomes  measureable ;  which  curved  line 
at  any  stage  of  bisection,  being  an  even  and  known  part 
of  the  whole  circle,  from  it  the  length  of  the  entire  cir- 
cumference, and  consequently  the  area  of  the  curved  space,  " ' 
is  to  be  had.  The  measure  of  this  growing  equality  is  al 
ways  to  be  tested  by  the  difference  of  value,  at  any  stagej  ^ 
of  bisection,  between  C  B  and  C  B'.  In  the  diagram* 
which  may  stand  for  any  stage  of  bisection  C  B'  is  the  chord 
of  half  the  arc,  and  therefore  E  E'  is  B  B'  for  every  sti(> 
ceeding  bisection.  Now,  from  B',  as  a  center,  with  C  B'as 
a  radius,  describe  the  arc  C  D.  Then  C  D  will  be  the 
quantity   which,   vanishing  by   diminution,   the   triangle 
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3^  C^  will  eventually  become  C  w 
D,  and  isosceles ;  when  the  ctirve 
ag  l>etween  C  B'  and  D  B'  must, 
hypothesis,  become  eqtial  to  C  B', 
to  D  B',  as  a  straight  line.  Now, 
a  fact,  taking  the  value  C  D  (the 
'erence  between  C  B  and  C  B') 
I  E  E',  for  a  number  of  bisec- 
is,  and  it  will  seem  to  show  that, 
h  relation  to  the  diminution  of  C 
B  E^  is  increasing,  and  by  an  in- 
ELsing  ratio.  It  becomes  a  question, 
the  showing,  whether  the  arc  is  not,  relatively,  separating 
m,  instead  of  approaching  the  chord.  If  so,  the  question 
what  is  the  effect  of  this  ?  What  does  it  mean  ?  If  E  E' 
hiis  increasing,  what  is  the  value  of  the  arc  becoming  ? 
Is  there  some  incompatibility  between  the  geometrical 
iditibns,  as  presented  to  the  eye  and  the  numerical  cal- 
iations  of  these  forms  ?  The  rigid  result  of  such  a  con- 
ion  would  seem  to  be  that,  the  ratio  increasing,  the  step 
ruld  come  where,  as  Mr.  Parker  avers,  C  B'  curve  would 
cessarily  pass  in  value  beyond  that  of  C  B'  diminished — 
.  absurd  conclusion,  unless  some  unnoticed  incompatibi- 
y  has  existed  between  the  condition  of  the  curve  and  the 
Iculations  of  the  sides  of  the  polygons.  It  is  possible 
at  this  may  be  the  case,  since,  in  fact,  the  relations  be- 
reen  them  are  not  known,  but  only  inferred.  Practically, 
calculation  of  the  value  of  /n  to  6144  sides  of  the  polygons 
ken  from  the  base  that  the  perimeter  of  the  polygon  of 
K  sides  is  one  with  twenty-five  ciphers,  making  the  radius 
le  with  6  repeated  twenty-four  times,  yields  the  following 
ita  as  to  the  relation  or  ratio  between  C  D  and  E  E',  as 
ey  respectively  diminish  with*  contintiing  bisections  of 
e  arc: 


fl88 
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6  sides,  CD  :  E  E' 

t:  i   :      o.$7d6 

1$  sides,  CD  :  B  E' 

it  I   :       i.t4o4 

24  sides,  CD  :  E  fi' 

::  1   r      2.S3ot 

48  sides,  CD  :  E  E' 

::  I   :      5.0847 

■                96  sides,  CD   :  E  E' 

::  X   :     i6.t8i8 

192  sides,  CD  :  E  E' 

r:  I   t    20.3697 

384  sides,  CD   :  E  E' 

::  t   I    40.7426 

768  sides,  CD   :  E  E' 

::  t   :    81 ; 48812 

1536  sides,  CD   :•  E  E' 

1:  I   :  i63;99i7 

p^hich  shows  a  rapid  ratio  of  dittii 

Inution  of  C  D  with  f 

tion  to  that  of  E  E' :  and  the  practical  diminution  of  ( 
may  be  judged  from  a  statement  of  its  valUe  at  6  sides 
6144  sides ,  as  follows : 

6  sides,  C  B'= 96s 2^5(3448649 
6  sides,  G  B'=:=&6973di5634i 
C  D,  6t  diffelrence=  99520^98308 
6144  sides,  C  B'=dbo8522ii623 
6144  sides,  C  ^'=000852211539 
CD,  or  difference  =  84 

which  simply  seems  to  show  that  the  triangle  C  B'  C 
approaching  to  being  isosceles  unattended  by  a  relativ 
rapid  approximation  of  the  chord  C  B'  to  the  curve  C 
But  the  relation  of  this  approximation  dan  be  had  b; 
statement  of  the  continuing  ratios  between  B  B'  and  E 
and  these  are  as  follows : 


E  E'  for 

6  sides 

:  B  B'   ::  i   : 

3- 

9318516 

E  E'  for 

12  sides 

:  BB'   ::  I   ; 

'  3 

9828897 

E  E'  for 

24  sides 

:  B  B'   ::  i 

:  3 

.9989291 

E  E'  for 

48  sides 

:  BB'  ::  I   , 

:  3 

.9997322 

E  E'  for 

96  sides 

:  BB'  ::  I   . 

'  3 

9599330 

E  E'  for 

192  sides 

:  BB'   ::  I 

:  3 

.9999832 

E  E'  for 

384  sides 

:  B  B'   ::  I    : 

3- 

9999958 

E  E'  for 

768  sides 

:  BB'   ::  I   : 

3- 

9999989 

E  E'  for 

1536  sides 

:  BB'   ::  I   : 

3- 

9999997 

Does  not  this  simply  show  that  while  the  ratio  of  E  E' 

B  B'  can  never  become  i  :  4,  the  ratio  of  C  D  to  E  E'  ( 

become    i :  00     large  ?    which    mathematically    expres! 

means   that  the  triangVe  CB'  C   xa-a,^  \>^c.cv\xv«^  \s.Q>*5.ce 
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kile  yet,  absturdly  Motigfai  the  chord  und  arc  have  not  as 
tt  assimilated?  Not  oiily  6o,  but  have  separated  by  a 
-elatively)  infinite  quantity. 

LA.THEMATICS  (OR  THE  STATEMENTS  OF  MATHE- 
LA.TICIANS)    IS    FAMILIAR    WITH    DEFINITIONS 

WHICH  ARE  UNTRUE. 

(Sec.  30.)  It  is  unfortunate  for  mathematics  that,  in 
.ttempting  to  set  forth  methods  of  comparative  measures  of 
ig|fat  and  curved  lines,  it  has  been  found  necessary  to  assume 
Hiths  as  the  very  groundwork  of  such  measures,  which, 
1  fact,  and  in  the  nature  of  things,  are  not  so.  As  to  the 
^Iculus,  for  instance,  its  results  are  taken  as  exdct,  when 
he  differentials,  wiiich  are  real  quantities  belonging  to 
hose  results,  are  eliminated ;  because,  as  it  is  said,  on  accotmt 
f  their  smallness,  they  can  afford  to  be  dropped.  The 
ery  inception  of  Newton's  ''Principia''  for  another  in- 
tance,  is  founded  upon  a  geometrically  false  statement, 
s  regards  exactitude  of  definition — palpably  so.  His 
Iremma  I."  states:  ''Quantities  and  the  ratio  of  quantities, 
fitich  in  any  finite  time  converge  continually  to  equality,  and, 
^ore  that  time,  approach  nearer  the  one  to  the  other,  than  by 
H^  given  difference,  ultimately  become 
^fuaV*  Let  A  B  C  be  any  triangle, 
tid  with  the  length  A  B  as  a  radius, 
't  the  arc  B  D  be  drawn  to  intercept 
fxe  line  A  G.  Suppose  this  figure, 
oth  for  triangle  and  segment  of 
b-cle,  be  continually  and  propor- 
onately  reduced,  as  A  B'  C,  A  B' 
^*;  the  relative  differences  will  never 
B  changed,  and,  consequently,  the 
ttios  of  diflEerence  will  always  remain 
Xe  same.  The  proposition  is  axio- 
matic, atid  does  not  require  demon- 
sration.  But  take  the  triangle  ABC,  with  the  circular 
C'^i  A  B  D,  as  decreasing  toward  A  B^  by  difteten\.  au^L 
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successive  steps,  one  of  whicli  is,  say,  ABE,  with  the 
drcular  area  A  B  P.    By  this  method,  no  geometrical 
ratio     can     be     preserved.      The    ratio    of    dimintitioft 
has     to     be    calctdated     by     numerical     combinations. 
But  there  being  a  ratio  of  diminution,  in  which  the  difierenoe 
between  the  straig|it  line  and  the  curve  is,  say,  a  decreasing 
one,  it  is,  nevertheless,  plainly  to  be  seen  that  the  only 
equality  of  the  curved  line  B  D  with  the  straight  line  B  C, 
in  any  possible  diminution,  will  be  when  the  line  A  C  shall 
so  close  upon  A  B  as  to  wholly  coincide  with  it  (as  to  thef 
value  of  their  lengths  now  or  at  last  becoming  alike),  and 
become,  with  A  B,  one  and  the  same  line,  at  which  stage  or 
condition  there  can  be  neither  curved  line  nor  straight  left 
for  comparison:  therefore,  so  long  as  those  lines,  i.  e.,  CB 
straight,  and  B  D  curve,  exist  at  all,  either  in  whole  or  in 
part,  there  can,  by  possibility,  be  no  equality  between  theffl. 
Hence  the  lemma  is  false  in  its  terminology;  nor  is  it  evenr 
right  in  a  showing  of  a  growing  or  proximate  equality, 
as  regards  the  ultimate  structure  of  the  lines,  as  was  shown 
above. 

There  is  a  certain  ridiculousness  in  the  matter,  in  this, 
that  while  the  schools  assert  the  impossibility  of  there  being 
an  integral  relation  between  circle  and  square,  becatise  d 
the  essential  difference  between  a  curved  and  a  right  line 
(which  is  true  to  all  intents),  the  possibility  of  this  integral 
relation  is  here,  by  inference,  falsely  set  forth  and  main- 
tained. It  is  because  a  line  has  breadth  that  a  curved  an< 
straight  line  are  not  comparable.  Straight  and  curv 
lines  conceived  of  as  without  breadth  may  be  taken 
comparable,  because  of  the  possibility  of  their  reduction 
to  points.  .  j^  ^  [^      .>  1 1  I ' 

NATURE    SEEMS    TO    AFFORD    CONFIRMATORY 

EVIDENCE  THAT  MR.  PARKER  IS  RIGHT. 

.  ] 

(Sec.  31.)     Mr.  Parker  is  of  the  opinion  that  there  is^ 

in  numbers  some,  so  to  speak,  flux  of  notation  of  quantity. 
by  which  geometrical  shapes  can.  be  integrally  noted  as 
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langmg  the  one  into  the  other.    Thtts,  if  he  is  right,  there 

a  tinit  square,  which  is  of  the  denomination  of  of 

6561 

square  area,  while  it  is  also  at  the  same  time  of  a  denomina- 

on  pf  a of  a  circular  area.     Evidently,  then,  what- 

5153 
ver  rectuangnlar  figtire  is  represented  in  terms  of  this  unit 

qtiare,  its  equivalent  circtdar  area  value  in  integrals  can 

>e  given  in  the  same  terms;  as  — —  of  a  square=— —  of 

6561  5153 

a  circular  area.  It  may  be  that  nattire  assumes,  in  some 
of  her  practical  constructions  on  the  principals  of  plane 
and  spherical  geometry,  a  least  cubit  one;  and  it  may  be 
itiiat  it  is  in  terms  of  this  least  one  that  she  performs  her 
4 works,  approximating  the  form  of  a  sphere  by  its  tise.  It 
■may  be  that  Mr.  Parker's  method  is  right  as  a  natural 
mechanical  one,  while  that  by  Play  fair  may  be  right 
i^as  a  transcendental  one.  It  is  certain  that  nature  does  lend 
some  data  as  touching  some  of  her  methods  of  construction. 
j,The  condition  of  substance  to  form  what  is  called  water,  is 
e  resting  upon  the  quality  of  heat  as  affecting  atomic 
ieles  of  matter.  Heat  being  but  a  modification  of 
iion  of  particles,.  SL  spheroid  or  drop  of  water  is  such 
cause  of  its  particles  being  in  some  peculiarity  of  motion 
themselves,  through  perhaps  ths  intervention  of  some 
btler  substance  in  which  the  atoms  may  act.  Thus  the 
bule,  or  spheroid,  of  water  is  formed.  The  effect  of  ces- 
tion  of  this  motion  is  indicated  by  a  cessation  of  spheroid 
pe.  Motion  giving  place  to  rest,  the  change  is  character- 
by  change  of  shape;  and  this  change  seems  tmi- 
y  to  be  that,  as  to  shape  of  particles,  of  the  equilateral 
angle  as  part  of  a  hexagon.  On  this  form,  other  shapes 
ke  place.  In  one  form,  at  and  growing  out  of  the  cor- 
bf  the  hexagon,  are  little  squares  or  cubes.  (See 
cription  by  Professor  Tyndall  of  these  forms,  as  becoming 
lifested  in  the  breaking  down  of  ice  particles  m  \\v^  Vvi-. 
ior  of  a  mass,  when  beat  rays  are  passed  thxou^  \\.> 
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In  this  shape  the  substance  ha^  become  ice.  If  chemically 
the  components  of  water  are  in  integral  atoms,  and  if, 
in  its  stnicttiral  form,  in  passing  from  shape  to  shape,  it 
passes  from  one  integral  form  to  another,  as  lo  shape,  this 
would  serve  as  a  strong  hint  that  nature  recognizes  the 
alliance  and  interchanges  of  shapes  in  subdivisions  of  wholes 
not  fractions.  It  is  noteworthy  that  the  primary  material 
one  here  indicated  in  ice  seems  to  be  triangular  or  pyramidal 
than  cubic;  and  this  in  a  measure  serves  to  strengthen  Mr. 
Parker's  assertations,  for  it  is  on  the  triangle  as  the  natural 
originator  of  plane  shapes  that  he  raises  a  least  integral 
in  the  number  3,  by  which  to  express  the  value  of  the  circle  j 
in  terms  of  the  square  and  cube;  and,  again,  he  accom- 
plishes this  by  an  integral  relation,  so  close  to  the  Playfair 
transcendental  one,  that  the  difference  only  becomes  mani- 
fested at  the  sixth  decimal  place,  in  a  circumference  taken 
to  a  diameter  of  unity.  j 

PROBLEM  OF  THREE  REVOLVING  BODIES. 

(Sec.  32.)  It  is  thus  seen  that  the  process  of  Mr. 
Parker  is  founded  geometrically  upon  the  elements  of  the 
circle  and  of  the  equilateral  triangle,  being,  as  related  to 
each  other,  the  extreme  opposites  in  nature,  of  which  the 
circle  is  the  primary  of  all  shapes,  and  hence  the  basis  of  all  h 
area,  and  the  triangle  is  the  primary  in  nature  of  all  shapes  '• 
formed  of  straight  lines,  and  of  equal  sides  and  angles. 
Of  these  the  equilateral  triangle  is  numerically  measurable; 
and  it  being  requisite  to  translate  shapes  by  numbers,  as 
to  the  conditions  required  by  a  least  numerical  integral 
value,  with  which  to  determine  the  value  of  the  circle, 
that  integral  least  number  is  found  to  be  3.  By  means  of  j 
this  shape  and  this  integral  he  obtains  the  value  of  the  circle, 
that  shape  of  greatest  extension  as  compared  with  the 
triangle,  in  terms  of  the  square.  Numerically,  1/1/3^ 
opposed  by  3  ^x  3^=81=  diameter  of  his  square,  or  th^ 
length  of  its  side.  81^=6561  =area  of  his  square,  in  terjas 
of  his  least  numerical  integral.     The  area  of  the  containel 
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nrcle=^SXS3;and,  by  the  jprocess  set  forth,  changing  area 
iralue  to  represent  rectification,  diameter  being  6561, 
irctmiference=ao6i3.    The  restilts,  therefore,  are: 

(jX    Area  of  sqtiare  — =6561 

JHm ^.contained  circle — . .  =5153 

(3)     Diameter  of  dfd^^-v =6561 

Circumference  of  circle  .  .=«s»sjX4  =20612 

PROBLEM  OP  THREE  REVOLVING  BODIES. 

By  Mr.  Parker. 

(Sec.  33.)  Mr.  Parker  follows  up  the  ascertainment 
)f  these  data  with  his  problem  of  three  revolving  bodies, 
'ounded  upon  the  principles  of  the  quadrature.  This 
M-pblem  is  as  follows: 

Proposition  I.  "The  respective  and  relative  motion 
Df  three  gravitating  bodies  revolving  together  and  about 
3ach  other  is  as  four  to  three,  or  one  and  one-third  of  one 
primary  circumference. 

"I  have  always  considered  this  proposition  as  self- 
evident  on  the  face  of  it,  and  that  no  mathematician  wotdd 
deny  it  and  hazard  his  reputation  on  sustaining  the  denial 
with  proof.  But  as  I  shall  perhaps  be  called  upon  for  proof, 
I  add  here,  at  some  length,  the  solution  of  the  problem, 
after  my  own  method  as  follows : 

"The  problem  of  three  gravitating  bodies  revolving 
together  and  about  each  other  is  one  which  like  the  quad- 
rature, has  hitherto  baffled  all  attempts  of  mathematicians 
to  solve.  But  since  this,  like  others  of  the  kind,  is  of  itself 
a  problem,  which  is  daily  performed  and  consequently 
solved  by  the  mechanical  operations  of  nature,  the  failure 
of  mathemdticians  to  reach  the  solution  proves  nothing 
but  the  imperfection  of  the  reasoning  applied  to  it. 

"It  is  a  principle,  I  think,  clearly  demonstratable, 
^tjiat  whatever  can  be  constructed  by  mechanic^  out  of 
[yen  magnitudes,  can  be  exactly  determined  by  numbers, 
d  that  which  cannot  be  constructed  by  mLecbanlcs  o>3l\.  ol 
any  given  magnitudes,  cannot  be  exactly  deterinmedL  Vj 
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numbers,  having  the  same  relation  as  the  magnitudes  one 
to  another.  •  It  is  for  this  reason,  and  for  thisTeasim  only, 
that  we  can  not,  out  of  the  same  magnitudes,  construct  a 
square  which  is  just  twice  as  big  as  any.  other  perfect 
square ;  neither  can  we  find  the  perfect  root  of  such  a  square 
by  decimal  ntunbers.  If  this  reasoning  be  true,  then, 
because  the  problem  of  three  gravitating  bodies  is  a  mechan- 
ical operation  daily  performed  in  nature,  it  is  hence  a  thing 
capable  of  being  proved  by  numbers.  The  great  difficulty 
of  this  problem  has  arisen,  I*  think,  from  the  impossibility 
of  its  full  display  by  diagram,  and  the  difficulty  of  embrac- 
ing, in  any  formulae,  all  the  conditions  contained  in  its 
elements.  The  plan  of  exacting  a  display  by  diagram  of 
all  the  geometrical  propositions  is  safe,  and  p^haps  it  is 
the  only  plan  by  which  the  yet  tmtaught  mind  can  be  initia- 
ted into  the  truths  of  geometry;  but  is  always  necessary 
in  every  original  deihonstration  ?  Are  there  riot  other 
means  equally  true  and  egtmlly  safe  in  the  hands  of  one 
accustomed  to  examination,  and  acquainted  with  the  prop- 
erties of  numbers  and  of  shapes?  I  think  there  are;  and 
without  taking  the  least  unwarrantable  latitude,  or  de- 
parting from  the  clearest  perceptions  of  reason,  I  think 
this  problem  may  be  easily  and  accurately  solved. 

"The  thing  required  of  every  demonstration  is,  that 
it  shall  give  a  sufficient  reason  for  the  truth  which  it  asserts. 
But,  in  order  that  a  reason  may  be  sufficient,  and  the  con- 
clusion drawn  from  it  safe,  it  is  necessary,  not  only  th?it 
the  relations  of  cause  and  effect  shall  be  made  clear  to  otir 
perceptions,  but  also  that  the  conclusion,  when  drawr., 
shall  abide  the  test  of  practical  application.  Any  demon- 
stration which  does  less  than  this  cannot  be-  relied  on, 
and  no  demonstration  ever  made  has  ever  done  more  than 
this. 

**We  know  very  well  that  things  are  possible  or  im- 
possible to  be  done,  only  in  proportion  as  the  means  applied 
are  adequate  or  inadequate  to  the  purpose.  We  know  also^ 
that  becatise  different  principles  exist  in  the  various  iEorms 
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matter,  therefor^' it  ^is' impossible  to  demonstctfte  every- 
ing  by  the  samemecMts  or  same  principles,  "It  isa  narrow 
inded  prejud  oe,  therefore^  which  exacts  that  every  dem- 
stration  shall  be  made  by  the  prescribed  rules  of  science, 
if  science  already  embraced  every  principle  which  exists 
nature.  Yet  none  are  more  frequently  guilty  of  this 
.rrow-mindedness  than  mathematicians,  who  often  reqtiire 
at  things  shall  be  done  by  the  means  Which  the  written 
lefice  affords,  well  knowing  at  the  same  time  that  such 
sans  are  inadequate.  Such  has  always  been  the  case  in 
spect  to  the  quadrature  of  the  circle.  Mathematicians 
.ve  demanded  that  it  should  be  demonstrated  by  the 
operties  of  straight  lines,  knowing  at  the  same  time  that 
raight  lines  are  inadequate.  Therefore  {and  therefore 
ly)  the  thing  has  been  fotmd  impossible,  and  all  other 
imonstrations  are  rejected,  because  they  cannot  be  shown 
T  straight  lines.  I  do  not  consent  to  such  unreasonable- 
5SS  of  decision;  but,  in  every  proposition  where  the  suffi- 
mt  reason  is  manifest,  I  hold  the  proposition  to  be  demon- 
rated  until  it  can  be  disproved. 

**In  entering  upon  the  solution  of  the  problem  of  three 
avitating  bodies,  we  must  first  examine  and  see  of  what 
ements  the  problem  is  composed. 

"The  elements  which  I  shall  consider  in  this  case,  will 
3t  be  such  as  a  mathematician  of  the  schools  would 
link  it  necessary  to  consider.  They  will  be  far  more  simple, 
tore  conclusive  (for  such  as  the  schools  can  furnish,  have 
Bt' dedded  nothing),  and  I  think,  more  comprehensible, 
et  equally  true  to  nature  (for  I  consult  nature*s  laws  only 
ad  not  the  method  or  opinions  of  any  other  man),  and 
jually  accurate  and  precise  with  any  which  can  be  given 
Y  any  other  method. 

"And,  first,  each  revolving  body  is  impressed  by  nature 
ith  certain  laws  making  it  susceptible  of  the  operation  of 
ix)e,.  which  being  applied,  impels  motion.  These  laws 
ay  all  be  expressed  imder  the  general  term  forces,  which, 
;oi:|gh  various  in  their  nature,  possess  :an  eqdaUzm^  -ipo^^c:. 
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controlling  eacb  other  in  such  a  way  that  neither  can  pre- 
dominate beyond  a  certain  limit;  and  consequently,  these 
bodies  can  never  approach  nearer  to  each  other  than  & 
certain  point,  nor  recede  from  each  other  beyond  another 
certain  point.  Hence,  these  forces  are,  at  sotne  mean  point, 
made  perfectly  equal,  and  therefore  they  may  be  considered 
as  but  one  force,  and  hence  but  one  element  in  the  problem. 

''Secondly,  these  revolving  bodies  have  magnitude, 
shape,  density,  etc.,  which  affect  the  operations  of  force 
in  producing  motion.  These  properties  of  revolving  bodies 
have  all  the  same  inherent  power  of  equalization  as  forces. 
For  example,  if  density  be  greater  in  one  than  another, 
then  magnitude  will  be  relatively  less,  force  will  be  less 
(the  direct  force),  and  the  momentum  from  velocity  greater, 
but  the  whole  shall  be  equal.  On  the  other  hand,  if  magni-  [ 
tude  be  greater,  and  density  less,  then  force  will  be  greater  l 
and  velocity  less,  but  the  whole  shall  be  equal.  | 

*The  second  element  of  this  problem  may,  therefore, 
be  comprehended  tmder  the  term  magnitude,  which  shall 
include  shape,  density,  and  every  other  quality  or  condition 
which  affects  the  operation  of  force  in  producing  motion, 
and  the  whole  constitute  but  one  element  in  the  problem, 
which  I  term  magnitude ,  as  referring  to  the  bodies  theni- 
selve;  rather  than  to  any  of  their  qualities,  as  density, 
gravity,  or  otherwise. 

"The  third  element  in  this  problem  is  distance,  by 
which  I  would  be  understood  to  mean  the  chosen  distances 
from  one  another,  at  which  these  bodies  perform  their 
revolutions  in  space.  It  is  well  understood,  that  from 
the  nature  of  the  case,  these  revolving  bodies  must  take 
up  their  mean  distances  from  one  another  in  exact  propor- 
tion to  their  respective  magnitudes  and  forces,  and  in 
proportion  as  these  are  greater  or  less,  the  distance  from 
each  other  will  be  greater  or  less.  Hence,  it  is  seen  that  \^ 
the  same  inherent  power  of  equalization  exists  in  respect 
to  distances  as  in  respect  to  the  forces  and  magnitudes, 
and  whether  their  distances  from  each  other  be  greater  or 
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3s, equal  Or  iin^iial,they  still  constitute  but  one  element 

thfe  problem. 
^Tbe  fourth  and  last  element  in  this  problem  is  motion^ 

velocity,  by  wlucli  distances  are  to  be  performed  or  over- 
•me  by  revolution.  And  liere  again,  it  will  be  seen,  that 
jcause  the  distances  to  be  thus  performed  by  revolution 
jpend  entirely  on  the  chosen  distances  from  one  another, 
id  these  again  depend  on  magnitude  and  force,  therefore 
e  same  Equalizing  power  exists  in  regard  to  motion  or 
locity,  as  exists  in  regard  to  all  the  other  elements,  and 
erefore  this  also  constitutes  but  one  element  in  the 
oblem,  which  I  will  term  velocity,  as  including  momen- 
m,  and  every  other  quality,  condition,  or  effect  of  motion. 
**These  four  in  number,  are  all  the  elements  necessary 
r  the  mechanical  perfoimance  of  the  problem,  and  con- 
quently  all  that  are  necessary  for  its  determination  by 
tmbers;  and  it  has  been  seen  that  such  is  the  nature  of  the 
oblem  itself,  and  the  power  of  these  elements  over  one 
lother,  that  every  other  quality  or  condition  affecting 
ther,  is  equalized  by,  and  held  in  subservience  to  these, 
id  these  again  are  equalized  by,  and  held  in  subservience 

one  another,  and  all  controlled  by  magnitude,  so  that  th*5 
[lole  constitute  but  one  problem  or  mechanical  operation 

which  four  elements  are  concerned. 

**The  difficulty  of  reducing  impalpable  things  to  a 
ilpable  standard  of  measure  is  generally  conceded;   but„ 

this  case,  I  think  the  difficulty  does  not  exist,  and  that 
lese  elements  may  all  be  as  truly  represented  by  numbers 
id  magnitudes  as  if  they  were  palpable  things  in  them- 
Ives,  having  the  qualities  of  length,  breadth,  and  thick- 
5ss.  For  example,  let  a  stone  be  a  magnitude,  having; 
ape,  bulk,  density,  etc.  Now,  a  force  which  can  raise 
is  stone  one  foot  from  the  ground,  and  hold  it  suspended 
ere,  is,  in  its  relation  to  the  magnitude  or  stone,  exactly 
ual  to  one  foot  of  measure;  and  because  the  stone  is 
Id  suspended,  and  does  not  descend  again,  nor  rise  higher^ 
is  evident  that  the  force  and  magnitude  "have  bcccyme 
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equal  at  that  point  of  elevation,  and  therefore,  vice  versa^ 
the  magnitude  or  stone  is,  in  its  relation  to  the  force, 
exactly  equal  .to  one  foot  of  meiasure,  and.  consequently 
distance  and  motion  are  each  seen  to  be  equal  to  one  foot; 
and  the  ^ame  principles  of  applicability  to  measure  exist  in 
three  bodies  suspended  in  space,  and  made  to  revolve  about 
each  other  by  forces  inherent  in  themselves.  It  matters 
not  that  other  and  disturbing  forces  exist  outside  or  inside 
the  space  in  which  these  bodies  revolve,  because,  if  another 
and  disturbing  force  be  considered,  then  it  ceases  to  be  a 
problem  of  three  gravitating  bodies;  and  also,  because  such 
disturbing  forces,  if  they  exist,  operate  proportionally  on 
all  three  of  the  revolving  bodies,  and  in  the  course  of  a  revo- 
lution, and  consequent  change  of  relative  position,  these 
disturbances  must  find  their  perfect  equality. 

**Now,  let  us  suppose  that  we  have  here  three  bodies, 
revolving  together  in  space  by  their  own  gravitating  power, 
and  let  the  magnitudes  of  these  bodies  be  exactly  equal  to 
one  another ;  then  their  forces  shall  be  equal,  their  distances 
equal,  and  their  velocities  equal, 
and  it  will  be  seen  that  they  can- 
not revolve  about  each  other,  but 
must  follow  each  other  roimd  a 
common  center,  and  their  relative  M 
motion,  in  respect  to  any  point  in 
space  (as  the  point  or  star  A)  must 
be  on  the  value  of  the  circtun- 
ference  of   the   circle    B,   which 


passes  through  the  center  of  each  body,  as  in  the  accom- 
panying figure. 

"Now,  let  us  suppose  that  each  of  the  elements  con- 
tained in  the  problem  of  three  gravitating  bodies,  is  an  equal 
portion  of  the  area  of  the  circle  which  these  bodies  describe 
in  a  revolution;  then  the  circle  will  be  divided  from  the 
center  into  four  equal  parts,  as  at  the  points  a,  6,  c,  d,  and 
let  each  part  be  equal  to  one.  It  will  be  seen  that  in  each 
relative  change  of  position,  each  revolving  body  passes  over 
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trea. equal  to  one, and  one-third.  In  other  words,  their 
tive  motion  is  as  four  to  three.-  So,  also,  if  each  element 
1  be  an  equal  portion  of  the  drcimiference  of  the  circle 
rr  an. equal  portion  of  the  square  of  the  diameter  of  B, 
same  result  is  manifest,  and  the  relative  motion  of 
I  revolving  body  is  as  four  to  three  of  such  magnitude  as  is 
le  the  standard  of  measure. 

"Again:  Secondly.  Let  the  area  of  the  circle  inscribed 
lie  equilateral  triangle,  whose  sides  make  the  distance 
^een  these  revolving  bodies,  be  one,  as  in  the  following 
re.  It  is  seen  that  the  circle  B,  whose  circtmiference 
e  bodies  describe  by  their  revolution,  is  fotir  times  great- 
han  such  inscribed  circle.  Hence  again,  their  relative 
ige  of  position  is  seen  to  be  as  four  to  three,  or  one  and 
-third  of  the  primary  magnitude  which  is  made  the 
tdard  of.  measure,  and  (Proposition  I,  Sec.  31.)  it  is 
L  that  the  circle  inscribed  in  the  triangle,  (as  follows), 

forms  the  basis  of  the  area  of  that 
triangle,  when  it  shall  be  measured 
by  circtmiference  and  radius,  which 
are  the  only  legitimate  elements  of 
area  in  all  shapes  alike. 

*' Again:     Thirdly,     It  is  seen 

that   the   equilateral  triangle  [see 

preceding  figure],  whose  sides  make 

the  distance  between  these  revolv- 

bodies,  is  an  angular  shape  and  being  measured  in  the 

al  way  of  measuring  angular   shapes,  its  area  equals 

perpendicular  PJ,  equal  one.     Then  it  is  seen  that 

diameter  of  the  circle  B,  which  these  bodies  describe 

I  revolution,  is  one-third  greater  than  the  perpendicu- 

Hence,  in  performing  a  complete  revolution,  these 

ies  describe  a  circumference  equal  to  one  and  and  one 

d  the  circumference  of  one  diameter.     In  other  words, 

tr  relative  motion  is  again  seen  to  be  as  four  to  three 

me  primary  circumference. 
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*  *  Fourthly.    These  bodies ,  which  are  revolving  together, 
are  known  (by  hypothesis)  to  be  equal  to  one  another  in 
magnitude,  and  consequently  equal  to  one  another  in  all 
the  elements  concerned  in  their  revolution.     Now,  let  us 
suppose  that  their  distance  from  each  other  equals  one. 
That  distance  is  seen  to  be  the  side  of  an  equilateral  tri- 
angle inscribed  in  the  circle  B,  whose  circumference  they 
describe  in  one  complete  revolution.     [See  preceding  figure.) 
Now,  the  side  of  an  equilateral  triangle  inscribed  in  a  circle 
equals  the  perpendicular  from  the  base  of  an  equilateral 
triangle,  whose  side  equals  the  diameter  of  the  aforesaid 
circle;  and  therefore,  because  the  square  of  the  side  of  any 
equilateral  triangle  equals  one-third  added  to  the  square  of 
its  perpendicular,  and  because  the  square  of  the  side  of  the 
equilateral  triangle  inscribed  in  B  equals  only,  therefore  the 
square  of  the  diameter  of  B  equals  one  and  one-ikird. 
Hence  the  area  of  B  equals  one  and  one-third  the  area  of 
a  circle  whose  diameter  is  one.     Hence,  in  describing  the  » 
circumference  of  B,  the  relative  motion  of  the  three  re-| 
volving  bodies  shall  be  as  four  to  three,  or  on^  and  one-tkifd 
the  area  of  a  circle  whose  diameter  is  one. 

**By  Proposition  XII.,  Sec.  23,  it  is  shown  that  the 
true  and  primaty  ratio  of  circumference  to  diameter  of  all 
circles,  which  can  be  expressed  in  whole  nimibers,  is  four  I- 
times  the  area  of  one  circle  inscribed  in  one  square,  for  the  - 
ratio  of  circumference,  to  the  areaoithe  circumscribed  square, 
for  a  ratio  of  diameter.  [See  preceeding  figure]  Therefore, 
it  is  evident  that  if  the  circumference  of  B  shall  be  resolved 
into  such  primary  parts  as  shall  express  the  circumference  of 
one  diameter  in  whole  numbers,  and  in  its  exact  relation  to 
area  and  diameter,  without  a  remainder  in  either,  then  tlw 
circumference  B  shall  equal  one  and  one-third  of  one  primary 
circumference,  such  as  may  be  expressed  in  whole  ntunbersj 
because  the  area  of  the  square  circumscribing  B  equals  onf 
and  one-third,  when  the  side  of  the  equilateral  triangHl 
inscribed  in  B  equals  one. 
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** Fifth  and  hsUy.  These  revolving  bodies  mtist  be 
supposed  to  fevolve  upon  a  value,  in  which  distmeter  and 
irea  form  exact  and  equal  portions,  and  the  only  circle  in 
lature  whose  diameter  and  area  are  equal  to  one  another, 
ind  identical  in  numbers  is  a  circle  whose  circumference  is 
our;  hence  the  relative  motion  of  three  bodies  of  equal 
oagnitude,  revolving  together,  can  not  be  otherwise  than 
ne  and  one-third  of  such  parts. 

**It  is  evident  from  all  the  foregoing  demonstrations, 
hat,  if  we  suppose  the  elements  of  which  this  problem  is 
ompoced  to  be  magnitudes,  and  take  them  as  a  standard  of 
aeasure,  whether  such  magnitudes  shall  be  equal  portions 
»f  the  area  of  a  circle,  or  of  its  circumference,  or  of  the  square 
f  its  diameter  or  wnether  we  take  as  our  standard  of  meas- 
are  the  distance  between  these  revolving  bodies,  which 
ciakes  the  side  of  a  triangle,  or  th^  perpendicular  of  such 
riangle,  or  its  inscribed  circle;  in  all  cases,  and  in  every 
ase,  the  relative  motion  of  these  three  revolving  bodies 
"ttist  be  as  four  to  three ^  or  one  and  one-third  of  such  magnitude 
s  is  made  the  standard  of  measure,  and  there  is  no  other 
tandard  of  measure  which  can  be  mathematically  assumed 
a  the  premises  which  I  have  not  here  considered. 

*'The  proposition  is  therefore  demonstrated  that  three 
Tavitating  bodies  of  equcU  magnitude,  revolving  together, 
heir  relative  motion  shall  be  as  four  to  three,  or  one  and  one- 
k4rd  of  one  primary  circumference, 

"It  will  be  obvious  to  anyone  that,  in  the  foregoing 
temonstration,  I  have  assumed  that  the  magnitude  of  the 
"Svolving  bodies  are  all  equal  to  one  another,  and  hence  their 
ip^rces,  distances,  and  velocities  are  all  equal  to  one  another; 
uently  they  all  revolve  on  the  same  circumference 
shown  in   the  several  plates;   therefore,    they   cannot 

Ive  about  each  other,  but  must  follow  each  otiier  round 

tommon  center.     But,  in  the  problem  of  the  revolution 

the  moon  about  the  earth,  and  the  earth  and  moon  to- 

er  about  the  sun ;  the  magnitudes  are  all  unequal,  and 
ce  their  distances  from  each  other,  their  forces  and^e\o- 
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cities,  are  all  unequal^  and  they  are  known  notta'foUow  each 
other t  as  in  the  foregoing  demonstration,  but  to  revolve 
about  each  other  in  the  order  above-stated.      - 

•*It  may  perhaps,  therefore,  be- inferred  that  the  fore- 
going demonstration  is  not  applicable. to  such  ^aznto^in^ 
bodies.  But  it  must  be  observed,  also,  that  the  equalizing 
power  of  all  the  elements  of  the  problem  are  in  full  force 
and  operation  here,  as  well  as  in  the  problem  just  solved, 
and  that  the  chosen  distances,  forces,  and  velocities  are 
in  exact  proportion  to  the  relative  mstgnitudes  of  the  bodies 
revolving;  and  hence  their  relative  motion  shall  be  still 
the  same,  with  this  difference  only,  that  beCatiSe  the  moon, 
revolves  about  the  earth,  and  the  earth  and  moon  togethei; 
revolve  about  the  sun,  therefore  their  relative  motic 
being  expressed  by  time  (which  is  also  relative),  the  fol 
lowing  proportions  ensue.** 

(Sec.  34.)     While  Mr.  Parker  seeks  to  set  forth 
own  clearly  conceived  opinions  that  nature,  in  the  consti 
tion  of  the  solar  system,  and  of  the  cosmos,  founds 
bodies  as  to  their  size,  shape,  density,  motion,  relation 
each  other,  and  relative  motion  to  each  other,  upon 
underlying  law,  capable  of  mental  realization  and  of  geoi 
rical  setting  forth,  by  which,  if  some  one  unit  fact  of  t1 
phenomena  is  known,  then  all  these  various  elements 
be  had  in  a  correlating  and  co-ordinating  method  of  not 
tion,  he  also  intends  to  say  that  there  is  one,  and  but 
number  form,  for  a  flux  through  which  all  these  relatic 
may  becpme  manifested  and  known.     The  base  of  the 
is  the  relation  of  the  geometrical  elements  of  the  trianj 
the  circle,  and  the  square;  the  second,  or  measuring, 
notating,  stage  is  the  relation  of  the  area  and  rectifical 
of  the  circle  in  terms  of  the  square .     Now;  these  relatic 
may  be  variously  set  forth,  as  of  unity  for  diameter 
3.14159+  for  circumference,  and  so  on;  but  there  is 
one  numerical  form  for  the  expression  of  these  relatic 
through  which  all  these  phenomena  will  correlatively 
themselves  out,  and  that  is  in  the  Parker  forms  of  656^ 
^i^^i^  =  206 1 2 ,  and  none  otker ;  aTv^>^\^\si\)£v^\Qrrca.Q^  ^1 
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der  his  •qttacbDature  value,  and  his  problem  of  tkaite 
solving  bodies,  Mr«  Parker  proceeds  to  the  calculation  of 
e  time  periods-  of  the  earth  and  moon. 

Suppose  that  nature  herself  recognizes  the  division 
the  solar  day  into  the  same  subdivisions  that  man  does, 
?.,  5184000'''  (or>  in  other  words,  suppose  that  man  has 
en  taught  these  ntunber  relations  from  nature,  as  by 
irelation,  in  whatsoever  way  we  may  tmderstand  it  as 
ming),  as  a  time  circle  actually  made  by  the  revolution 
a  planet;  and  suppose  she  herself  has  so  adjusted  her 
)rks  that  this  circle  has  relation  to  the  abstract  relation  of 
uare  area  to  circular  area  and  circular  rectification  in- 
€  peculiar,  number  form,  and  none  other,  so  that  she  shall 
esetve  harmonious  connection  in*  all  her  works,  between 
ometrical  principles  of  change  and  the  power  of  trans- 
ang  or  notating  them  through  just  these  number  forms, 
d  none  other.  The  conclusion  is  irresistible  that  thentuner-^s 
d  methods,  which  we  as  mortals  do  possess,  are,  after  aUy 
It  the  very  ones  which  some  imseen  power  has  been  work- 
f  by  in  the  very  creation  of  our  cosmos,  and  in  some  way 
8  actually  implanted  in  us  for  our  use.  The  test  of  this  is 
the  application.  Mr.  Parker  has  the  right  of  comparison 
two  distinct  forms  of  circular  use.  For  instance,  a  point 
t  the  equator  performs  a  circle  of  time  in  what  we  call 
o  degrees  of  space,,  or  2^  hours  of  time,  or  5184000  thirds 
tlast  subdivisions  df  time.  Then  5184  is  the  index  of 
b  work  done  and  of  a  circular  value  accomplished, 
^ttn^  Mr k  Parker  finds  that  5153  is  abstractly  the  area  of 
Irele  inscribed  in  a  square  of  an  areaof  6561 .  He  has  the. 
lit  to  institute  whatever  comparisons  he  sees  fit  between 
(fcCttwoTelations,  because  of  the  common  property  which 
Ijr  have  of  being  circular  admeasurements.  But  this  is 
^his  right,  and  it  does  not  follow  that  nature  has  had  any 
k  weakness  or  any  like  strength  of  design.  However, 
ilias  a  measure  of  her  own  to  mark  the  same  time  period, 
fech  iS;  in  the:  rising  :and  setting  of  the  sun  as.  a  fact,  ox 
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in  the  alterations  of  day  and  night.    If  Mr.  Parker's  ttses 
flfP  ^\yslk  that—fc— if«iM».miMM  firrnirotrlY  to  fit  and  adapt 
to  them,  then  instead  of  speaking  of  "ififr.  Fftrtm^mftMrn- 
turns''  we  can  say  and  shotdd  say  '^Nature's  applications 
as  discovered  by  Mr.  Parker. '* 

(Sec.  35.)  Mr.  Parker  takes  the  characteristic  value 
of  a  solar  day  as  a  circtdar  admeasurement  in  its  division 
of  5184.  With  this  he  claims  that  in  nature,  the  abstract 
value  of  circular  area  is  connected  in  mechanical  construc- 
tion ,  which  value  is  5 1 53 .  As  the  one  is  the  solar  day  value  *» 
thirds,  so  he  makes  the  second  the  abstract  circular  value  i% 
thirds,  or  like  denomination.     He  says: 

**The  length  of  one  'circular  day*  is  5153000'" 
**The   length   of  one   'solar   day'   is    5184000'" 
"The  length  of  one  'sidereal  day'  is  5169846"' 
"The  difference  between  one  circular  and  one  solar 
day  is  8'  36"  40"'  (or,  it  is  31-000'",  the   differential  31 1 
being  a  number  of  great  use). 

"The  difference  between  one  circular  and  one  sidereal 
day  is  4'  40"  46'"." 

His  relation  of  area  of  square  to  that  of  inscri 
circle  is:  area  of  square,  6561;  area  of  inscri 
circle,  5153. 

His  relation  of  rectification  is:    diameter    of    circi 
6561;  circumference  of  circle,  5153x4  =  20612. 

His  general  formula  for  the  calculation  of  time  peri' 
under  his  "problem  of  the  revolving  bodies,"  is: 

20^612x4  =  27482.666  +  ,  and  this  x4=  36643. 5SS+J 
3  3 

in  which  the  base  is  the  area  of  the  inscribed  circle  x  by  4=^ 
rectification;  the  second  term  is  numerically  the  value 
the  moon's  limation,  and  the  third  is  the  base  of  the  cal< 
tion  of  the  solar  year.     To  illustrate  what  has  been  si 
Take  the  second  term  as  the  value  of  the  moon's  lunatic 
numerically  it  is  the  value  of  abstract  circumference,  pi 
one-third  of  itself,  and  Mr.  Parker  says  of  it  that  it  is  "1 
value  of  the  moon's  passage  around  the  earth  over  the 
x>i  one  complete  circle  in  space ^  in  circular  days";  that 
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ftis  m.  terms  of  the  abstract  value  of  5153  and  in  its  de- 
IKmunations,  for  it  was  raised  from  it.  Reduce  this  to 
fplar  time,  thus: 

27482666  +  X  ±l?i?!??=273i83220i64+  : 

5 184000 

Take  this  result  as  27.3t8322oi64  +  solar  days,  and  reduced 

to  the  proper  divisions  of  solar  time,  there  results  27d. 

7h.  38'  23''  i'"  20"",     Now,,this  result  is  too  small  for  a 

sidereal  lunation  by  the  quantity  4'  40"  46''',  but  strangely 

enough,  or  rather  magnificently  enough,  as  proving  all  that 

has  been  advanced,  this  quantity  as  will  be  seen  by  reference 

to  the  differences  above,  is  just  the  difference  between  one 

circular  and  one  sidereal    day,  that  difference  being  just 

4^  40"  46'".     Thus  there  are  the  integral  calculations :  (i.) 

The  Parker   abstract   form,   raised   by   his   problem   of 

fliree  revolving  bodies,  to  a  numerical  value  of  a  sidereal 

hmation,  which,  (2.)  reduced  to  solar  circular  value,  by 

"the  addition  of  the  difference  between  the  abstract  circular 

^^lue  and  the  real  sidereal  value  of  a  solar  day,  gives  the 

■real  mean  lunation  in  natural  periods  of  days.     There  could 

be  no  stronger  proof  that  in  otir  resultant  number  forms  of 

fe|6o  degrees,  24  hours,  and  5184000'",  we  have  simply  been 

■naking  use  of  a  system  with  which  we  have  had  no  hand 

bf  part  in  its  invention.     It  is  to  be  observed  that  this  result 

b  one-fifth  of  one  second  in  a  lunar  month,  less  than  the 

period  given  in  astronomical  time.     But  let  it  be  remember- 

^  that  from  the  received  astronomical  value,  it  has  been 

Inferred  that  with  regard  to  ancient  astronomical  time,  the 

►n's  motion  has  been  accelerated,  and  this  has  given 
to  the  opinion  that  the  solar  system  of  movement  is 

iding  down,  or  closing  up.  By  Mr.  Parker's  time,  on 
same  ground,  the  moon's  is  shown  to  be  equable  and 
l^rfectly  true  to  itself,  going  to  show  that  the  solar  system 
■  not  a  system  of  projectiles,  but  is  a  permanency,  having 

ir  more  subtle  and  life4ike  cause  of  movement. 

LThe  third  term  of  Mr.  Parker's  application  of  his  ^Tob- 
qf  three  revolving  hodies,  is  36643.555+,  wTaicXi  ^fe 
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says  is  "the  exact  value  of  the  earth's  passage  arOtind  the 
sun,  over  the  value  of  one  complete  circle  in  space,  in 
circular  days";  and  on  this  he  proceeds  to  the  reduction  to 
the  exact  period  of  the  earth  in  solar  time. 

(Sec.  36.)  His  periods  of  time  agree  to  a  marvelously 
small  fraction  with  the  standard  periods.  The  following 
tabulation  shows  this : 

(i.)  A  Sidereal  Lunation. 
Astronomical  time  27d.  yh.  43'  4" 

By  Mr.  Parker  27d.  yh.  43'  3"  47'"  20"" 

(2.)  A  Solar  Lunation. 
Astronomical  time  as  usually  given  29d.  i2h.  44'  3'' 
By  Mr.  Parker  29d.  i2h.  44'  2''  .84+ 

The  synodic  period,  as  given  by 

McKay,  the  English  navigator  29d.  i2h:  44'  2"  48'" 
By  Mr.  Parker  29d.  i2h.  44'  2"  50"'  31"" 

(3.)  A  Mean  Year. 
Astronomical     time     as     given 

**  sixty -one  years  since,"  3^5^-  5^-  4^'  49" 

*  *  B  V  the  latest  authorities  as  taken 

from   a   work   of   Dr.    Dick*'  365d.  5h.  48'  51" 
By  Mr.  Parker  36sd.  sh.  48'  50''  53'"  6"" 

(4.)  A  Solar  Year. 
Astronomical  time  3^5<i-  Sh.  48'  6" 

By  Mr.  Parker  365d.  5h.  48'  6''  i'"  6""- 

(Sec.  37.)     The  above  statements  are  given  to  exhibit 
the  use  made  by  Mr.  Parker  of  his  problem  of  three  revolv- 
ing bodie^^  based  on  his  abstract  circular  values,  and  the] 
use  of  the  factors  4  and  3  in  the  formula 

2o6i2x|-  =  27482.66  +  ,  and  this  xi-==  36643. 55  +  ;* 
0  3 

the  use  of  which  factors  will  be  shown  to  be  very  prominent 
in  the  pyramid  works  and  measures. 

And  here,  as  in  relation  to  his  Quadrature,  it  is  stated, 
distinctly  that  the  setting  forth  of  the  problems  or  claifltfj 
of  Mr.  Parker  are  not  in  any  way  as  affirming  either  W 
establishment  of  the  Quadrature  or  of  the  problem  of | 
tfiree  revolving  bodies.     It  is  absolute l^  necessary  to  set.- 
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forth  the  resists'  of  his  labors,  because  it  will  be  shown 
beyond  all  controversy!,  that  the  construction  of  the  Great 
Pyramid  Was  the  arckiieciural  display  of\his  results;  and 
without  the  use  of  his  conclusions  and  results,  it  will 
joreuer  prove  impossible  to  reconstruct  that  mass  agreeably 
to  the  conception  of  the  architect. 

THE  ANSATED  CROSS  OF  THE  EGYPTIANS  AND 

THE  CHRISTIAN  CROSS  THE  EMBLEMATIC 

DISPLAY    OF    THE    ORIGIN    OF 

MEASURES. 

(Sec.  38.)     If  it  is  desired  to  display  the  process  of 
the  establishment  of  the  co-ordinating  imit  of.  measure 
spoken  of,  by  way  of  symbol,  it  would  be  by  the  -figure  of  the 
cube  unfoldedl  in  connection  with  the  circle  ^  whose  measure 
is  taken  off  onto  the  edges  of  the  cube.     The  cube  unfolded 
becomes,  in  superficial  display,  a  cross  proper,  or  of  the  tau 
form,  and  the  attachment  of  the  circle  to  this  last  gives 
the  ansated  cross  of  the  Egyptians,  with  its  obvious  meaning 
of  the  origin  of  measures.     Because,   also,   this   kind  of 
measure  was  made  to  co-ordinate  with  the  origin  of  human 
Mfe,  it  was  secondarily  made  to  assume  the  type  of  the 
pudenda  hermaphrodite,  and,  in  fact,  it  is  placed  by  repre- 
sentation to  cover  this  part  of  the  human  person  in  the 
7     Hindu  form.     It  is  very  observable  that,  while  there  lare 
Imt  &ix  faces  to  a  cube,  the  representation  of  the  cross  as 
tthe  cube  unfolded,  as  to  the  cross-bars,  displays  one  face 
k«f  the  cube  as  common  to  two  bars,  counted  as  belonging  to 
•either;  then  while  the  faces  originally  represented  are  but  6, 
lie  use  of  the  two  bars  cotmts  the  square  as  4  for  the  up- 
Tight  and  three  for  the  cross-bar,  making  seven  in  all. 
fiere  we  have  the  famous  4  and  3  and  7.     The  4  and  3  are 
he  factor  numbers  of  the  Parker  problem.     But,  what  is 
"ry  much '.to  the  purpose  here,  is,  that  the  golden  ii^ndle- 
ck  in  the  temple  was  so  composed  that,     Coimtingon 
her  side,  there  were  four  candle-sockets;  while,  at  the 
ex,  there  being  one  in  common  to  both  sides,  tTaexe^et^i 
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in  fact  3  to  be  counted  on  one  sideband  4  on  the 
making  in  all  the  ntimber  7^  upon  the  self-same  idea  of  ( 
in  common  with  the  cross  display.    Take  a  line  of 
unit  in  breadth  by  3  tmits  long,  and  place  :t  on  an  inci 
take  another  of  4  units  long,  and  lean  it  upon  this  one, 
an  opposite  incline,  making  the  top  unit  of  the  4  in  k 
the  comer  or  apex  of  a  triangle.     This  is  the  display  of 
candlestick.     Now,  take  away  the  line  of  three  units 
length,  and  cross  it  on  the  one  of  4  units  in  length,  and 
cross  form  results.     The  same  idea  is  conveyed  in  the 
days  of  the  week  in  Genesis,  crowned  by  the  sevenJ 
which  was  used  by  itself  as  a  base  of  circular  measure. 

(Sec.  39.)  These  are  symbols  of  ancient  use  of  ^^ 
Parker  forms  and  their  connections.  It  serves  but  Ij, 
confirm  thi".  use  to  notice  the  conclusion  to  which  ProfesA^ 
Seyffarth  arrived  at  from  the  study  of  the  Egyptian  hi< 
glyphic  signification  of  the  ansated  cross.  It  will  be  ol 
served  that  this  cross,  being  surmotmted  by  the  circle, 
circular  figure,  in  fact  roughly  represents  the  form  of  a 
with  arms  extended,  Professor  Seyffarth  says:  "1 
represents,  as  I  now  believe,  the  skull  with  the  brains, 
seat  of  the  soul,  and  with  the  nerves  extending  to  the  spi 
back,  and  eyes  or  ears.  For  the  Tanis  stone  translates: 
repeatedly  by  anthropos  (man),  and  this  very  word 
alphabetically  written  (Egyptian)  ank.  Hence  we 
the  Coptic  ank,  vita,  properly  anhna,  which  correspo' 
with  the  Hebrew  anosh,  properly  meaning  anima.  1  ^ 
Egyptian  auki  signifies  my  soul.''  ^^ 

It  is   curious  that  this   Hebrew  equivalent,    Ana  j^ 
for  ''man"  by  Prof.  Seyffarth,  reads  numerically  365- 
which  could  be  intended  to  mean  either  365  +  1=366, 
365 — 1  =  364,  or  the  time  phases  of  the  solar  year,  tl 
shadowing  forth  the  astronomical  connection. 

The  Hebrew  word  for  a  lunar  year,  **shanah,'*  direc 
connects  the  idea  of  "maw"  with  an  astronomical  valt-h 
as  also  an  abstract  circular  value.     As  said,  the  two  valu^.i^ 
of  113  to  355  and  6561  to  20612  are,  as  it  were,^  ^^^i^ 
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.ent  use  than  any  other.  It  was  one  made  use  of  in 
n  of  display  by  the  Hindus.  In  fact,  the  Old  Testa- 
rabbinically  and  kabbalistically  familiar  with  the 
Lon  of  crucif3dng  a  man,  or  men,  before  the  Lord  and 
In  symbol,  the  nails  of  the  cross  have  for  the  shape 
eads  thereof  a  solid  pyramid,  and  a  tapering  square 
1  shaft,  for  the  nail.  Taking  the  position  of  the 
ils  in  the  man's  extremities,  and  on  the  cross  they 

•  mark  a  triangle  in  shape,  one  nail  being  at  each 
of  the  triangle.  The  wounds,  or  stigmata,  in  the 
ties  are  necessarily  four,  distinctive  of  the  square; 
in  the  candlestick,  there  have  been  two  used  as  one, 
5r  one  used  as  two,  in  the  connection  of  the  three 
Lth  the  four  extremities.  The  three  nails  with  the 
rounds  are  in  number  6,  which  denotes  the  six 

the  cube  unfolded,  on  which  the  man  is  placed;  and 
;um  points  to  the  circular  measure  transferred  onto 
3S  of  the  cube.     The  one  wound  of  the  feet  separates 

*  when  the  feet  are  separated,  making  three  together 
and  four  when  separated,  or  7  in  all — ^another  and 
ly  feminine  base  number. 

PRIMORDIAL    VBSTIGBS   OF   THESE   SYMBOLS 

der  the  general  view  taken  of  the  nature  of  the 
forms  of  Mr.  Parker,  it  becoms  a  matter  of  tes^ocdEL 
tmost  interest  as  to  when  and  where  theVr  e3Ck&\«Wife 
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and  their  use  first  became  known.  Has  it  been  a  matter  of 
revelation  in  what  we  know  as  the  historic  age — sl  cycle 
exceedingly  modem  when  the  age  of  the  human  race  is 
contemplated?  It  seems,  in  fact,  as  to  the  date  of  its 
possession  by  man,  to  have  been  further  removed,  in  the 
past,  from  the  old  Egyptians  than  are  the  old  Egyptians 
from  us. 

(Sec.      40.)        (l.)       THE      EASTER      ISLES      in      *'mid- 

Pacific*'  located  about  2,300  miles  from  the  S.  W.  coast  of 
South  America,  in  27*^  6'  S.  Lat.,  and  109®  17'  W.  Long.,L 
present  the  feature  of  the  remaining  peak3  of  the  mountains 
of  a  submerged  continent,  for  the  reason  that  these  peaks 
are  thickly  studded  with  cyclopean  statues,  (some  of  which 
exceed  27  feet  in  height),  renmants  of  the  civilization  of  a 
dense  and  cultivated  people,  who  must  have  of  necessity |- 
occupied  a  widely  extended  area.     On  the  backs  of  these 
images  is  to  be  fotmd  the  ''ansated  cross,''  and  the  same 
modified  to  the  outlines  of  the  human  form.     A  full  descrip- 
tion with  plate  showing  the  land;  with  the  thickly  planted 
statues,  also  with  copies  of  the  images,  is  to  be  found  ifl 
the    January    number,    1870,    of   the    *' London  Builder''' 
Some  of  the  statues  exhibiting  the  markings  of  the  cross,  it  is 
thought,  are  in  the  British  Museum.     It  will  be  noted,  that 
the  "Easter  Isles"  are  the  exact  ''antipodes"  of  the  territory 
of  Southern  Egypt,  immediately  surrotmding  the  Great 
Pyramid   Jeezeh.     This   will,   in   a   manner,   account  for 
(at  least)  a  partial  preservation  of  the  "Easter  Isles"  during 
the  last  cataclysm,  occupying  as  they  do,  the  poising  point 
of  the  earth,  exactly  opposite  the  Great  Pyramid. 

(2.)        CRUCIFIED     MAN     OF     SOUTH     AMERICA. In    the 

''Naturalist,''  published  at  Salem,  Mass.,  in  one  of  the 
early  numbers  (about  36),  is  to  be  foimd  a  description  of 
some  very  ancient  and  curious  carving  on  the  crest  walk, 
of  the  mountains  of  South  America,  older  by  far,  it 
averred,  than  the  races  now  living.  The  strangeness 
these  tracings  is  in  that  they  exhibit  the  outlines  of  a  m 
stretched  out  on  a  cross,  by  a  series  of  drawings,  by  whi 
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from  the  form  of  a  man  that  of  a  cross  springs,  but  so  done 
that  the  cross  may  be  taken  as  the  man,  or  the  man  as  the 
jcross;  thus  exhibiting  a  symbolic  display  of  the  interde- 
pendency  of  the  forms  set  forth  in  the  text. 

THE  CONSTRUCTION  OF  THE  GREAT  PYRAMID. 

(Sec.  41.)  To  a  mind  unbiased  by  the  possession  of 
previous  fixed  theories,  the  assertion  that  the  Great  P)nra- 
mid  of  Egypt  was  built  for  the  dual  purpose  (i .)  **to  perpet- 
uate a  series  of  weights  and  measures,  astronomical  and 
otherwise,  containing  a  system  of  mathematical  and  geo- 
metrical adnieasurement,"  and  (2.)  for  an  ** Initiates  Asylum 
wherein  adepts  were  obligated  in  the  hidden  mysteries,'* 
can  be  received  with  credulity — and  the  only  possible 
theory  left,  but  what  has  already  been  investigated  and 
in  the  main  found  wanting.  None  but  proof  of  an  extra- 
ordinary kind  as  to  ability  to  reconstruct,  after  the  mental 
conception  of  what  the  architect  intended  to  represent, 
ought  to  become,  or  will  become,  acceptable.  This  is 
especially  the  case  where  the  time  of  the  building  of  the 
mass  dates  back  beyond  what  may  be  caUed  the  historic 
age,  and  where  every  theory  advanced  must  rest  for  sup- 
port upon  its  own  intrinsic  merit,  unsupported  by  positive 
evidence  of  any  kind  filtering  through  the  historical  channels 
of  the  world. 

The  further  step  required  ib,  01  eliminating  all  theory, 
and  all  probability,  and  all  possibility,  leaving  a  standard 
of  measure  as  fixed  and  rigid,  for  instance  as  the  English 
inch.  As  a  sequence  to  this,  the  restoration  of  the  mass  is 
to  be  made  in  terms  and  divisions  of  this  measure.  Sub- 
ject to  these  considerations,  and  they  seem  to  be  fair  and 
pertinent,  if  a  standard  of  measure  can  be  arrived  at,  as 
a  rigid  and  fixed  one,  derivable  from  an  elemental  source, 
by  use  of  which  a  structure  can  be  erected,  as  to  its  whole 
and  most  of  its  parts,  similar  to  that  of  the  Great  Pyramid 
t  in  its  geometrical  shapes,  and  in  such  manner  that  the 
P  evidence  is  convincing  that  the  actual  measure  oiits  oi\^tvs\ 
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construction  is  being  tised,  then,  indeed,  the  recognition  of 
that  standard,  its  source,  and  its  use  in  that  connecticb,  it  is 
thought,  should  be  conceded,  even  though  the  particulari- 
ties of  the  method  of  use  may  not  be  certain/ 

Before  closing  this  work  in  a  coming  chapter,  we  shall 
attempt  to  show  that  there  are  other  and  even  more  im- 
portant rooms  in  this  great  asylum,  than  have  yet  been 
exposed  to  ''eavesdroppers**  and  the  vulgar  public.  To 
any  that  have  ** traveled  extensively/*  or  knocked  at  the  j: 
outer  portals  of  any  of  the  principal  Secret  Organizations, 
will  recognize  in  the  great  stone  Sphinx,  a  part  and  parcel 
of  the  Great  Pyramid.  You  may  call  it,  the  Tyler,  or 
Sentinel,  or  Outer  Guard,  etc.,  through  which,  some  tim 
in  the  future,  the  entrance  to  the  Great  Pyramid  will  be 
effected,  and  not  via  the  northern,  narrow,  astronomical 
passage,  built  only  for  the  purpose  of  Exposing  to  an 
initiate,  his  "guiding  star*'  during  his  travels. 

(Sec.  42.)  Professor  Piazzi  Smyth  has  given  to  the  world 
a  mass  of  measures  of  this  structure.  He  was  laboriotisly, 
and  even  painfully,  careful  in  their  taking,  oh  a  measure 
adjusted  to  the  British  standard  at  Edinburgh,  even  to  the 
balancing  and  dwelling  upon  tefiths  and  sometimes  hun- 
dredths of  inches.  He  had  found  such  discrepancies  in  the 
measures  of  the  multitudes  of  those  who  had  preceded  him 
that  he  was  prepared  beforehand  for  his  work.  Besides, 
he  desired  to  discover  who  of  those  others  had  done  their 
work  well.  Of  those  who  had  preceded  him,  he  fotmd  the 
measures  of  Col.  Howard  Vyse,  of  the  French  savants,  and 
of  Professor  Greaves,  exact  and  reliable. 

That  it  is  next  to  impossible  to  have  measuring  in- 
struments alike,  though  taken  from  a  same  standard;  and 
it  is  almost  impossible  that,  even  though  having  the  same 
measures,  their  uses  will  bring  out  the  same  results.  Dis- 
crepancies are  liable,  from  these  causes,  to  show  themselves 
in  tenths  of  inches,  and  even  more,  where  lengths  of  thirty 
Or  more  feet  are  taken.  No  one  better  appreciated  this 
statement  than  Professor  Smyt\i. 
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y.  As  to  the  objects  of  construction  of  the  Great  Pyramid 
md  Egypt:  the  one  most  generally  accepted  is,  that. of  an 
mstronomical  center,  from  the  facts  that  the  north  base  side 
^f  the  stnictiire  coincides  with  the  parallel  of  30®  north 
latitude,  and  that  the  mass,  as  to  its  sides,  evidenced  by  its 
^xwTier  socket  lines,  are  oriented  more  perfectly  than  could 
l)e  expected  of  human  ability  today. 

The  Rev.  Mr.  Taylor,  who  made  this  structure  a  study 
in  his  day,  saw  its  geometrical  side  more  than  any  other, 
and  thought  that  it  was  so  btiilt  that  its  height  should  be 
to  one-half  its  circumference  as  diameter  to  cii:cumference 
of  a  circle.  Corroborated  later  by  the  measurements  of 
Prof.  Sm)rth;  who  upon  carefully  taken  measures,  linear 
and  angular,  and  upon  computation,  comes  to  the  result 
that  the  structure  was:  In  height,  486  feet  2  inches; 
and  that  its  base  side  was,  by  the  measures  of  Col.  Howard 
Vy^e,  in  length,  764  feet,  and  by  the  measures  of  the 
French  Corps,  763.62  feet. 

STANDARD  MEASURES  OF  THE  KING'S  CHAMBER. 

(Sec.  43.)  Take,  as  one  set  of  derivations  in  detail, 
the  dimensions  of  the  King's  chamber: — 

( I .)  206 . 1 2 inches  -^12  =  10 cubits  + ,  or  1 7 . 1 766  +  feet. 
(2.)  17. 1 7 66  +  feet  X 2  =  20  cubits +  ,  or  34. 3533  + feet. 
/     \  A        '  17280 

(3.)        20.612    -r-_! 


16 

or 

10 


>    =   19.0851+   feet. 


34.3533  X  _ 

18  ^ 

Which   measures,   agreeably   to   the    conditions,    are   the 

measures,  taken  at  the  standard,  of  the  King's  chamber; 

(i.)  or  17. 1766 +  ,  being  ^/awdarci  breadth,  (2.)  or 34. 3533  + 

being  standard  length,  and  (3.)  or  19.0851  +  ,    being  the 

standard  height,  all  in  English  feet;  subject  to  variations 

therefrom  for  special  purposes,  as  will  be  shown.     The 

measures  of  this  chamber,  as  given  by  Prof.  Sirvytlcv  ^t^'. 

breadth,    i^ip   fret;  length,   34.38    feet;    l:ve\^l[\t,   iTOtw 


A 

r 


. 
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19. 1  feet  to  19.179  feet.  (As  to  hei^it.  Professor  Smyth 
gives  his  measures  19.1  to  19.179.  with  allowance,  or  as 
conjectured,  because  of  the  tvoken  state  of  the  floor 
when  be  took  tbem.  '^FUxyr  trobtH  up  ikus  since  ik 
fneasures  of  Col.  Haawd  Vyse"  His  measure  for  height 
was  19. 1  feet.) 

ACTUAL    PYRAMID    MEASURES,    AS    ENLARGE- 
MENTS ON   THE   STANDARD,  WITH  THE 
REASON     FOR    THE    VARIATION. 

(Sec.  44.)  The  following  is  a  method  of  variation  on 
the  standard  measures  as  given;  and  one  whidi  seemingly 
controls  the  entire  pyramid  structure.  The  Parker  ele*  ^, 
ments  are  20612  to  6561.  The  cubit  value  is  20.612-^12 
=  i.7i766-rfeet;andiocubitsare  17.1766  +  feet.  If  the 
value  of  diameter  6561  taken  as  feet,  be  divided  by  17  •' 
1 766 -r,  or  the  measure  of  10  cubits,  thus  derived,  th« 
quotient  will  be  381 .97166  —  feet.  This  method  is  given 
for  its  results  in  the  actual  measure  desired. 

This,  in  effect,  is  the  same  as  the  division,  or  quotient, 
of  diameter  value  of  6561  bv  circumference  value,  or  206121 
under  a  formulation  to  obtain  a  diavneier  value  to  a  cif- 
cumfercftce  of  unity,  thus: 

(i.)     20612  ."6561  ::  I  :  .3183097-^,   and, 

(2.)     31.S3097  X  12=381.97166—, 

and  this  x  2  =  763.94333. 

The   effect  is  a  ver\-  curious  one.     Take  the  following^ 

•■> 

(3.)     20612  x-^^  =36643  55 "^48  =  763  407  T, 

o 
where  the  standard  base  side  is  obtained  from  the  primary 

circumference  value.     By  (i.),  31830907  is  a  diameter  value,  ., 

and  raising  it  as  shown,  it  becomes  763 .  94333,  being  alniost 

the  same  by  comparison.     Then,  working  in  circumferoici 

values,  the  standard  p>Tamid  measures  are  found;  working 

in  diameter  values,  the  exactitude  comes  by  the  enlargement- 

Referred  to   a  primary    principle,    original    circumference  .. 

is     20612;     changing    to     diameter     -oa(ii€^     it     becomes 

20626. 4JOOI  -r. 
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(45.)  The  standard  of  the  size  of  the  pyramid  is, 
J. 4074+  feet.  The  half  of  this  is  381.7037  +  feet, 
xipare  this  value  with  that  obtained  by  the  method  of 
iation  shown  in  (Sec.  44.):  standard,  381.7037  +, 
iatioij ,  381.9716  +  . 
This  last  multiplied  by  2  =  763 .  94333  +  feet  for  the  side 
base  of  pyramid,  instead  of  763. 4074  + feet;  and  let 
3e  assumed  that  this  was,  in  fact,  a  variation  taken  on 
t  standard  measure,  yet  one  growing  out  of  the  Parker 
nents. 

Taking  the  base  side  at  763.94333+  feet,  the  propor* 
nate  height  of  the  mass  would  be,  486.341+  feet,  in- 
ad  of  486  feet  as  by  the  standard. 

This  measure  of  the  pyramid's  base  agrees  vnth.  that 
:en  by  Col. .Howard  Vyse,  as  follows:  Vyse,  764.000 
t,  Above  763  ...943  + feet.  Difference.  05  6+  feet,  or,  to  be 
ii\n  less  than  one  inch  in  9168  inches. 
P  If  this  variation  on  the  standard  be  applied,  for  the 
:neasurements  of  the  king's  chamber,  to  ascertain  the 
argements  on  the  standard,  there  will  result  the  following 
ferences:  z't^.— Jess  in  breadth,  by  13-10000  (.0013)  of  a 
•t;  less  in  length,  by  26-10000  (.0026)  of  a  foot;  and  less 
height  by  15-10000  (.0015)  of  a  foot.  Or,  literally  the 
Perence  has  become  so  inappreciable  that  there  is  no 
thod  of  ascertainment  as  to  what  the  correct  admeasure- 
nt  is  by  any  practicable  test  of  actual  measure.  //, 
vever,  a  law  can  be  ascertained,  which  will  in  its  fulfiU- 
nt  demand  the  use  of  these  variations  on  the  standard, 
in  they  should  be  considered  as  data  correctly  taken. 
ere  is  stich  a  law;  and  its  demands  as  to  their  nature 
ncide  with  the  spirit  or  genius  of  the  pyramid  structure,  as 
measure  of  time. 

ENUNCIATION  OF  THE  LAW. 

(Sec.  46.)  The  very  great  value  of  the  number  6  as  a 
tor,  is  at  once  recognized  in  the  base  of  the  Etv.^l\siv 
ritish  and  U.  S,)  long  and  land  measures,  and  a\so  m  ^e 
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construction  of  the  celestial  time  circle.     That  circle  i 
of  the  value  of  360*^;  it  is  divided  into  minutes,  seo 
thirds.etc,  in  thescaleof  6o'=i*','6o"  =  i',  6o'"=:i", 
so  on.     This  circle  is  subject  to  another  division,  as  appliei 
geographically  to  the  earth,  where  360*^-^24  =  15°  to  the 
hour  of  longitude,  where  24  is  also  a  multiple  of  6,  as  6  x4 
=  24,  and  where  each  degree =69+ miles  English.   The 
primary  division  of  this  circle  is  on  the  base  of  6  parts,  |^ 
subdivided  for  each  part  into  3600  parts,  pr  6  x  3600= 
21600';  or,  360°  X  60'  =  21600'. 

Now,  by  the  variation  on  the  Parker  elements  (stan- 
dard), worked  out,  as  seen,  through  the  simple  use  of  the 
elements  themselves,  the  result  is  obtained  of  a  diameter 
value  (by  change  on  a  circumference  value),  of  190985+ 
From  enlarged  length  of  the  King's  Chamber,  viz.,  34 " 

3774  X  —  =  19.0985.   This  factor,  6,  whichis  of  suchgreat| 
18 

value,  is  not  taken  empirically,  merely  because  it  proves  to 

be  of  such  great  practical  use  in  the  admeasurement  and 

subdivision  of  time  periods  of  land  measuring  rests,  or 

stops,  but  it  is  a  legitimate  circumference  value,  derivM 

from  this  variation  on  the  standard  of  the  Parker  elemenU 

of  diameter  and  circumference,  for   (i .) 

6561 :  20612  ::  381.97166:1200::  190.985+  : 600::  1.90985:6 

where  thereduction  from — - —  =3i8309  +  xi2=38i97i6( 

20612 

or  — =381.97166,  divided  by2=  190.985,  becomei 

17.1766 

the  diameter  value  of  a  circumference  of  600;  or,  i. 90981 

becomes  the  diameter  value  of  a  circumference  of  6;  an( 

this  properly,  and  rightly,  and  exactly,  belongs  to  the  tis< 

of  the  Parker  elements ;  so,  this  height  of  the  king's  chambe 

is   diameter  to  a  circumference  of  60.     See  the  play  0 

change!     The  Parker  circumference  20612,  changed  to  1 

diameter  value  of  variation,  gave  the  exactitudes  of  measur< 

^f    the    pyramid    in    diameter    for    circumference    terms 
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ig  these  is  the  height  of  the  king's  chamber,  which 
bums  out  to  be  a  means  of  regetting-  an  integral  cir- 
jrence  value,  in  the  Number  6,  or  60.  The  obtaining  of 
nd  seems  to  be  the  law  of  pyramid  actual  construction. 

9.0985  +  inches  X ^or  — =  412.5294  +    inches, 

10        I  o  ^  ^ 

1  equals  the  length  of  the  king's  chamber  i»  inches,  as 

nlargement  or  variation  on  the  standard;  and, 

)     6561  :  20612  ::  412.5294  +:  1296; 

ere  results,  the  length  of  the  king's  chamber,  in  inches, 

iiameter  value,  proportioned  to  the  number  of  inches 

e  square  yard  British,  as  a  circumference;  and  it  is 

to   reflect   that    1296  x  4=5184,    the  characteristic 

of  one  solar  day  reduced  to  thirds. 

^     41259.24:129600      .-         o,  .  J 

I  py — ^ y — =:6875.48+  :2i6oo,and, 

6 

6875.48  :  21600  o       , 

I     — 1^-1 =  19.0985:60; 

360 

5  the  celestial,  or  geographical  earth,  circle  of  (6  x  60, 

5o°  X  60',  equals  21600'  of  division,  in  terms  for  cir- 

jrence  to  height  of  the  king's  chamber  as  diameter. 

as  a  foundation,  embraces  all  the  time  subdivisions 

,t  circle  into /wwr5( 24  equal  to  i  solar  day  of  I  —    1 

0  =  5184900'",  as  well  as  the  distance  divisions  of 
ircumference  of  the  earth  in  miles  to  the  degree), 
J^j,  or  primes,  seconds,  and  thirds.  So,  also,  as  to  the 
.  of  the  king's  chamber. 

1  6561  :  20612  ::  206.264  +  inches  :  648  inches. 

e  law  of  construction  of  the  pyramid  is  assumed  to 
been   fotmd  on   this  showing. 

Jote: — ^That  the  base  side  of  the  pyramid,  by  actual 
ire,  being  thus  shown  to  be  a  diameter  of  763.943  + 

drcumference  of  2400  feet,  this  is  24  x  100,  and  24  is 
!;itnes  the  factor  6.  The  base  of  the  p3^amid,  then, 
[•  be  co-ordinately  represented  by  a  square  oi  22^,  ot 


a: 


«a 
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6  X  4=24, to  the  side;  and  this  is  the  Garden  of  Eden  fomcp 
and,  also,  it  is  the  square  Hebrew  Zodiac  of  the  12  montlAf  i 

THE  DISCOVERY  OF  THIS  LAW.  't 

(Sec.  47.)     The  discovery  of  this  law,  and  of  its  appfr  ?i 
cation,  arose  from  a  suggestion  of  thought  on  reading!  t 
passage  in  the  **  Historical  View  of  the  Hindu  Astronomy,  it: 
by  Mr.  John  Bentley.     It  is  ahnost  evident  that  one  inten- 
tion of  the  architect  of  the  p3rramid,  has  been  exactly 
reproduced  iti  the  use  of  a  numerical  system;  and  thii 
accomplishment  is  but  the  going  back  to  the  original  soured^ 
of  the  numerical  instrumentalities  which  are  in  use  today. 
Considering  the  value  of  this  discover)^  it  is  appropriate 
to  give  the  original  notes  made  on  the  subject  as  follows: 

A  very  remarkable  blending  of  all  these  systems  can 
be  given,  arising  from  the  actual  method  used  by  the  Hindttt 
for  tne  calculations  of  sines,  tangents ,  cosines,  cotan^efiis, 
etc.,  which  belongs  to  their  most  ancient  system  of  astrono- 
mical calculations.     This  method  is  given  by  Mr.  Johi^ 
Bentley,  in  his  ''Historical  View  of  the  Hindu  Astronomy 
(Sec.  3,  page  156).  ^  He  is  giving  the^  various  values  foff 
the  computations  of  the  value  of  pi,  one  after  the  otheTi  ^ 
until  coming  to  one  very  nearly  approximating  the  true 
relation,  he  says: 

**But  Argabhatta,  in  the  17th  chapter,  in  speaking  01 
the  orbits  of  the  planets,  gives  us  a  nearer  approach  to  the 
truth;  for  he  there  states  the  proportion  as  191  to  600, of 
as  I  :  3. 1 41 36,  which  gives  the  circumference  a  small 
matter  less  than  the  proportion  of  Bhaskara  in  the  Lilavati 
This,  however,  is  not  the  invention  of  Argabhatta;  fori^ ;. 
is  employed  in  the  Brahma  Siddhanta,  Surga  Siddhanta, 
and  by  all  astronomers  before  the  time  of  Argabhatta,  as 
well  as  since,  for  computing  the  tables  of  sines,  etc.,  though 
not  immediately  apparent.  Thus,  in  computing  the  sines, 
they  take  the  radius  at  3438',  and  the  circumference  they 
divide  into  21600';  the  diameter  is  therefore  6876:  hence 
the  proportion  is  6876  *.  21600.    Reduce  these  number* 
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>  their  last  terms  by  dividing  them  by  36,  the  restdt  wiU 
e  ipi  :  600,  as  stated  by  Argabhatta.'*  Mr.  Bentley, 
reatly  familiar  with  Hindu  astronomical  and  mathematical 
nowledge ;  not  as  a  foreigner  sttid5ring  the  reach  of  a  nation 
1  such  matters,  but  as  a  resident  in  Hindustan  of  some 
fty  years.  This  statement  of  his  may,  then,  be  taken 
s  authentic.  The  same  remarkable  trait,  among  so  many 
rastem  and  ancient  nations,  of  sedulously  concealing  the 
rcana  of  this  kind  of  knowledge,  is  a  marked  one  among 
ae  Hindus.  That  which  was  given  out  to  be  popularly 
stught,  and  to  be  exposed  to  popular  inspection,  was  but 
ae  approximation  of  a  more  exact  but  hidden  knowledge, 
^d  this  very  formulation  of  Mr.  Bentley  will  strangely 
templify  the  assertion;  and,  explained,  will  show  that 
was  derived  from  a  system  exact  beyond  the  European 
cxe,  in  which  Mr.  Bentley  himself,  of  course,  trusted,  as 
tT  in  advance  of  the  Hindu  knowledge,  at  any  time,  in 
Xy  generation. 

**This  formulation  is  the  taking  of  a  radius  of  3438  to 
>tain  a  circtunference  to  be  divided  into  21600  equal  parts. 
be  diameter  would  be  6876,  and  the  reduction  of  this 

^  36  would  be  191.  Now  216  is  6^,  or.  36  x  6,  which  shows 
ie  of  a  system  founded  on  a  multiple  of  which  6  is  the 
Lsic  factor;  3438  is  an  exceedingly  near  approach  to 
pure  circumference  value,  which  goes  to  show,  as  it  is 
ted  as  a  radius,  that  which  has  been  so  observable  here- 
fore  of  the  expression  of  diameter,  or  straight  line,  values 
terms  of  circumference. 

**Take  the  reduction  of  2061 2,  the  Parker  circumference 
fclue,  that  give  the  dimensions  of  the  king's  chamber: 
^  (i.)    20612-^600=34.3533+   feet = standard  length. - 
[-(2.)  206 1 2 -^ 1 200 = 1 7. 1 7 66  + feet = standard  width. 
(3.)   20612-^1080^ 

343.533-5-      18  >  =19.0851  +  feet =standard  height. 

190.851-^      loj 

"These  are  the  standard  measures  of  these  dimensions, 
comparison;  or,  on  which  variations  are  raised,  m  \5afc 
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working  out  of  variotts. 

base.    Take  ft  that  this  Hindu  problem  involves  the 
meastires,  and  that  the  system  of  factoring  by  6  is  intrOfj 
duced,  by  which  with  these  measures  to  work  out  tables| 
of  sines,  cosines,  tangents,  cotangents,  etc.,  and  for  cak 
^tions  of  planetary  times,  or  distances.    So  (i.)  perfect  dr^ 
cular  elements  are  reqiiired;  and  (2.)  the  circumference  of 
these  elements  is  to  be  divided  into  21600  equal  parts.] 
Cannot  the  Hindu  system  be  traced  back  to  an  absolutelyj 
perfect  one,  based  on  the  Parker  elements?    And,  at 
same  time,  cannot  this  same  Hindu  system  be  attache 
through  the  same  Parker  elements,  by  actual  measures, 
the  king's  chamber,  the  passage  way  therefrom,  and  to 
antje-chamber  works?     If  this  can  be  done  plainly,  and] 
mathematically,  it  will  be  an  important  achievement. 

MEASURES  AS  ACTUALLY  MADE  OR  COMPUTE 
IN  TERMS  OF  THE  ENGLISH  INCH 

AND   FOOT. 

(Sec.  48.)     Height  (estimated  or  computed  by  Prof. 

Smyth) ,  in  feet 486 . 2 

Side  of  base  (French  measures)  in  feet 763. 62 

Side  of  base  (Col.  Vyse's  measures),  in  feet 764  0 

Length   of  King's  Chamber,  in  feet 34-3^ 

Width    of  King's  Chamber,  in  feet i7.iij 

Height    of  King's  Chamber,  in  feet 19.1 

EQUATORIAL  AND   POLAR  DIAMETERS   OF  THB 

EARTH. 

(Sec.  49.)     Equatorial   diameter   (as  ascertained)  ol 

the  earth  in  feet 41,852,864+J 

Polar  diameter  (as  ascertained)  in  feet 4i,7o8,7io-+a 

Difference  •  •  • 144,154+j 

Equatorial  diameter  in  English  miles 7,926.92^ 

Polar    diameter    in    English    miles 7,899.62^ 

Difference 27 .  302( 
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on  the  north  side  of  that  stra^ttire,  al;  a  point  24.4. 
east  of  the  axial  line  of  the  pyramid^ancl  begins  its  dc 
in  a  southerly  direction  at  a  point  49  feet  above  Tthe 
ment.  To  get  to  the  mouth  of  this  (misnamed)  *'ent 
passageway,"  when  the  north,  pavement  was  clear 
sand  and  other  debris,  and  the  angle  casing  stones  we 
in  position,  a  visitor  would  have  had  to  scale  the  side  < 
pyramid  at  an  angle  of  51®  51'  41.3",  tip  49  feet, 
shorten  his  height  (by  crouching)  to  47  inches,  to  be 
to  descend  this  narrow  'passage'  at  -  an  angle  of  2( 
82  feet,  before  he  could  stand  erect.  A  very  irnpr^ 
proposition.  For  these  and  other  tangible  reasons,  we 
presently  state  that  this  was  not  the  original  entrar 
the  building;  in  fact,  never  intended  as  an  entran 
all.  -  Another,  and  the  real  entrance,  will  be  nam( 
all  those  worthy  and  well  qualified  to  enter,  before  c 
the  final  chapters  of  this  work.] 

The  questions  as  to  the  descending  passageway 
now  be  taken  up.  It  has  been  seen  that  all  the  meast 
this  pyramid  have  their  origin  in  the  relation  of  circu 
ence  and  diameter  values  of  a  circle.  It  will  be  exceec 
appropriate  that  in  the  act  of  entering  the  passag 
one  should,  as  a  matter  of  fact,  "enter  through  the  < 
expression  of  those  values^  Such  seems  to  have  bee 
case.     Col.  Vyse's  measures  of  this  passage  are: 

(1.)     Breadth .41 .  5  i 

Height  perpendicular  to  incline.  .  .  .47.0  i 
Professor  Smyth's  measures  are  grouped  together,  as  1 
of  a  series,  and  are  as  follows: 

(2.)     Breadth  near  bottom 41.61  to  41.46 

Breadth  near  top 41  •  63  to  41.41 

Mean  of  all 4i-53   ^ 

(3.)     Height  perpendicular  to  incline: 

West  side  of  floor 47  .  16  to  47  .  30 

East  side  of  floor 47- 14  to  47.32 

Mean  of  all 47.24: 

but  he  characterizes  this  measure  as  47.3  inches. 
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(4.)  Height  verticle  to  base  of  pyramid: 
!n  one  place,  52.68  inches;  in  another  place,  52.36  inches. 
ITiere  seems  to  be  very  little,  if  any,  difference  between 
lie  dimensions  of  the  descending,  and  of  the  ascending, 
passageway;  and,  as  the  red  granite  portcullis  blocks 
eem  to  have  been  intended  to  give  these  measures,  it  is 
rfll  to  give  Prof.   Smyth's  measures  of   the  same,  viz: 

(5.)     Height  perpendicular  to  incline 47-3  inches 

Breadth 41.6  inches 

Height  verticle  to  base  of  pyramid  ...53.0  inches 
•  (Sec.  51.)  THE  TROWEL  FACE- — The  commence- 
iLent  of  the  pyramid  proper  was  by  placing  an  ideal 
yramid  in  a  sphere.  In  that  problem,  all  the  pyramid 
Icnients  of  construction  are  displayed.  So  that  a  mason's 
Xnvel  constructed  after  those  proportions,  on  the  scale  of  the 
'Uglish  inch,  would  afford  to  the  mason  the  whole  elaborate 
Ian  of  his  work  with  the  relations  of  the  elements  from 
lience  these  plans  took  their  rise.  Let  us  now  diverge 
om  the  pyramid  proper,  for  an  investigation  of  the  measr 
rements  of  the  Temple  of  Solomon. 

It  was  an  old  tradition  that  in  the  accomplishment 
:  any  great  and  good  work  involving  the  more  abstruse 
Id  recondite  knowledges,  the  workmen  would  be  beset 
^  the  powers  of  the  realms  of  darkness,  with  their  frights, 
Id  horrors,  and  scares.  As  against  these  the  master 
C^kman  would  protect  his  work  by  the  display  of  the  seal 
i  Solomon,  the  wise  man,  and  the  king,  even  over  the 
freets,  the  Jinn,  and  the  Jann.  But  even  here,  he  Had  to 
Uninon  up  an  amazing  amount  of  resisting  force ;  nor  could 
do  this  unless  by  the  assistance  of  the  unseen  powers  of 
it,  of  truth,  and  of  goodness.  As  encouragement  to 
failing  power  and  courage  of  the  master  workman, 
whom  the  whole  charge  rested,  a  voice,  like  as  the 
-Col,  Daughter  of  the  Voice,  would  come,  in  terms,  like 
following,  which  were  given  to  Hasan  El  Basrah  in 
terrible  trials: 


I^s 
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* 
.  **I  disposed  thine  affair  at  the  time  when  thou 
in  thy  mother's  womb, 

•'And  inclined  her  heart  to  thee  so  that  she  fosi 
thee  in  her  bosom : 

**  We  will  suffice  thee  in  matters  that  occasion 
anxiety  and  sorrow : 

**So,  submit  to  us,  and  arise:  we  will  aid  thee  ir 
enterprise.'* 

THE  TEMPLE  OF  SOLOMON. 

(Sec.  52.)'  Kabbalistic  tradition,  passed  dowi 
Succoth,  states  that  when  Solomon  was  about  to  erec 
temple,  he  found  the  measure  wherewith  to  build  ii 
placing  the  name  of  Jehovah  upon  thfe  round  moul 
the  well  hole  in  digging  the  foundations;  and,  again, 
said,  by  placing  this  name  upon  the  'bung-hole*  of  a 
The  round  mouth  and  the  bung-hole  were  circles. 
Israelites  converted  circular  and  spherical  measures 
square  and  cubic  measures,  in  their  representations  oft 
It  will  be  shown  that  the,  or  one  of  the,  values  of  the  1 
/ehovahwsLS  that  of  the  diameter  of  a  circle  ;anditespe< 
meant  the  unit  measure  of  a  right-line,  or  sqaare  sui 
or  cube-solid,  having  a  purely  circular  value.  Henc 
definition  of  the  architectural  idea  of  construction  is 
conveyed  in  Su^coth,  if  this  was  the  channel  of  the  trad 

The  description  of  the  temple  measures  are  to  be  ^ 
in  the  following  order : 

(i.)  From  the  Book  of  Kings.  (2.)  From  the  de: 
tion  of  the  Tabernacle;  because  it  was  perfect'  in  a 
proportions,  and  Solomon  could  do  no  more  than  t 
produce  it,  however  much  he  might  vary  the  style  of  i 
tecture.  (3.)  From  the  Book  of  Chronicles ,  not  so  autl 
but  rather  a  targum,  or  paraphrase,  on  Kings;  anc 
from  /osephus, 

DETAILS    OF    DESCRIPTION. 

(a.)  The  entrance  to  the  temple  faced  to  ware 
east,  and  the  holy  oi  Vvo\\es  ^^s»  m  the  extreme  west 
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j^  to  the  ground  plan,  the  description  in  I  King^  6,  is 
incise,  plain,  and.  specific.  This  ground  plan  has  three 
^inctly  separated  parts:  (i.)  The  house,  *Bayith.* 
r;)  The  temple,  or  open  vault  of  heaven,  before  the  face 
"door  of  the  house,  *Hecal/  (3.)  The  porch  before 
Le  face  or  door  of  the  temple,  'Olaum.'  Verse  2  says: 
\nd  the  house  which  King  Solomon  built  for  the  Lord 
ehovah),  the  length  thereof  60  cubits,  and  the  breadth 
ereof  20,  and  the  height  thereof  30  tubits."  Verse  3  says: 
knd  the  porch  before  the  mouth  or  door  of  the  temple  of 
e  house  20  cubits  was  the  length  before  the  face  of  the 
eadth  of  the  house,  10- cubits  the  breadth  before  the  face 
r  door)  of  the  house."  Verse  17  says:  **And  40  cubits 
ts  the  house,  that  is  to  sa>,  hua,  the  temple,  before  its 
be  (or  door)." 

There  is,  then  the  house,  bayith,  60  ctibits;  the  temple, 

teZ,   40  cubits;  and  the  length  of  the  porch,  olaum,  20 

tbits,  one  length  connected  with  another,  for  the  ground 

or  a  total  of  120  cubits.     This  gives,  or  embraces, 

e  house  and  temple  inclosure,  the  length  of  the  tabernacle 

court  inclosure,  of  100  cubits.     As  to  the  porch i  olaum, 

Iront  of  the  temple,  II.  Chronicles,   chapter   3,  verse  4, 

"And  the  porch  that  was  in  the  front,  the  length  was 

tording  to  (or  agreeing  with)  the  breadth  of  the  house,  and 

height  was  an  hundred  and  twenty  (120)  cubits,  and  he 

laid  it  within  with  pure  gold."     Here,  it  is  observable 

It  the  holy  of  holies  was  lined  with  gold;  it  was  at  the 

erne  end  of  the  length  of  120  cubits.     Here,  the  base  of 

porch,  or  bottom  of  a  height  of  120  cubits,  of  the  same 

jnsions  as  to  the  length,  and  one-half  the  width  of  the 

holy  place,  is  also  lined  with  gold, going  to  show  what 

connection  of  these  gold-lined  rooms  had  to  do  with  the 

tnce  of  120  cubits.     Josephus  says  there  was  a  super- 

cture  above  the  house  equal  to  it  in  height  (30  x  2  =  60) 

then  doubled,  making  a  total  height  of  1 20  cubits. 

What  the  inclosure  of  the  temple,  hecal,  part  ^a^,  a.'5» 

aguisfaed  fj*oin  the  house,  bayith,  is  not  specvfted;  \>>3A* 

r 
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it  is  simply  stated  that  the  door  of  the  house  opene< 
the  temple  pari,  and  the  door  of  ffte  tetttple  part  into  t] 
the  porch.  It  may  have  been  an  intermediate  coin 
the  court  of  60  cubits  before  the  tabernacle  stru 
the  difference  not  being  in  the  sum  of  the  lengths,  ^ 
in  either  case,  was  40  +  60  =  100  cubits,  but  in  the  on 
the  court  is  40,  and  in  the  other  60  cubits  long, 
temple,  likely,  was  a  court  looking  to  the  open  vault 
heavens,  and  surrotmded  by  other  inclosures? 
what  became  of  the  altar  of  incense  ?  Of  the 
for  shew  bread?  Of  that  for  the  golden  candle 
These  supposed  to  be  placed  in  the  most  holy  place  1 
the  veil,  as  in  the  tabernacle,  then  the  oply  further  c 
of  arrangement  seems  to  have  been  simply  in  the  locat 
the  brazen  sea  in  the  northeast  comer  of  the  house  incl 
part  of  the  court  before  the  tabernacle,  now,  or 
placed  under  roof;  the  great  brazen  altar  being  1( 
before  the  house  in  the  temple  part.  II.  Kings  i 
mentions  this  as  in  the  forefront  of  the  house,  and 
again  implied  in  I.  Kings  8,  64.  It  could  not  be  located 
in  the  house,  as  there  would  be  np  space  around  it. 
fact  of  its  being  before  the  house,  gives  a  distance  be 
the  house  and  the  porch,  as  the  temple  part.  I.  Ki 
says  that  there  were  two  pillars — -Jachiriy  which,  accc 
to  Josephus,  was  on  the  south  side,  and  Boaz,  whic 
on  the  north  side  of  the  porch  entrance.  They  w< 
cubits  in  height  each,  or,  together,  36  cubits,  or  tb 
of  360°;  and  they  girded  12  cubits. 

The  holy  of  holies  was  a  cube  of  20  x  :?o  x  20  c 
located,  as  stated,  in  the  west  end  of  the  hpuse,  I 
Five  colors  seemed  to  be  involved  about  and  in  it.  ] 
according  to  Josephus,  built  in  white,  or  Xhe  color  « 
ether.  Inside  it  was  lined  with  red  cedar.  This 
was  lined  with  orange  gold.  The  interior  was  closed  a 
the  light,  and  was  in  the  blackness  of  darkness,  as  the  ] 
place  for  the  ark  of  the  covenant  (or  the  meeting  toj 
ot  two   opposite   prineiple^V     ^^  i^s   thought    that 
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Wrs  typical — red,  earth;  golden^  of  the  sun  in  general, 
'the  sttnny  pirt  of  the  year,  when,  dr  is,  cdntrasted  with 
1^  braieii  Suii  df  Winter;  white,  br  silver  color,  of  the  moon ; 
jd  black,  of  the  night,  of  the  wotfA,  of  the  nadir*  The 
liditidn  bf  the  robin  as  to  colors  would  seem  to  indicate 
^  and  earth  measures,  and  also  the  place  where  those 
IrtK  measures  were  to  be  found,  or  to  be  originated, 
down  in  the  depths  at  the  center  of  a  mass,  in  the  dark; 
e  finding  a  starting  point  of  construction  by  placing  a 
ramid  in  a  sphere. 

(b.)  The  holy  of  holies  was  divided,  as  to  its  cubical 
atents,  by  the  placing  of  the  cherubims.  There  seems 
be  no  especial  meaning  to  this  word,  fitting  it  for  such 
place.  The  ineanings  usually  assigned,  though  perhaps 
^er  enough  after  a  fashion  as  man,  angel,  cherub,  are 
tiUy  not  proper  to  the  term.  The  word  comes  from  Car  ah, 
fftning  prehensile,  to  seize,  grasp  as  with  talons,  or  between 
Dns ;  as  substantivfe,  it  means  a  bird  (as  a  griffin  or  eagle), 
pce,  because  of  its  quality  of  closing  upon  something,  or 
fthing,  with  its  talons.  It  is  the  English  word  crab,  that 
Kes  'with  its  circular  pincers ;  also  the  word  grab,  as  closing 
I  fingers  upon  something.  On  looking  at  the  Zodiac 
IIS  for  June  and  October,  it  will  be  seen  that  they  are 
sen  ted  as  closely  alike — one  as  the  scorpion,  and  the 
as  the  crab;  and,  in  fact,  for  the  zodiac,  these  two 
ered,  as  stretching  over  or  embracing  the  two  cubes 
esenting  that  quadrant  of  the  year  between  cancer 
Scorpio,  just  as  the  cherubims  stretched  over  and  em- 
d  the  covenant  or  meeting  of  the  two  halves  of  the  ark. 
word  is  especially  used  as  to  the  Garden  of  Eden, 
ding  the  way  to  the  tree  of  life  in  the  center  of  the  space, 
place  of  covenant  or  of  meeting.  In  one  sense,  they  may 
en  as  the  hooks  barring  the  opening  of  the  sistruni. 
u^ed  as  spaniling  half  the  space  over  the  ark  of  the 
nt;  arid  the  same  usfe  is  here  made  as  for  one  span- 
half  the  space  over  lo  cubits.  The  real  value  of  the 
is  thought  to  be  in  its  numerical  value,  yj\i\c\\  \^ 
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Caph=2o,  Resh=' 200,  Beih= 2 iOr  a  total  ^£222.  Th^ 
cherubims  were  10  cubits  in  height,,  and  stood  with  ol 
stretched,  wings  of  5  cubits  in  length,  each  touching  asi 
each,  the  wall  upon  one  side,  and  the  tip  of  the  wing  oii 
other,  in  the  midst.  *  Underneath  the  meeting  or  covenij 
of  the  wings  was  the  division  line,  either  of  separation  ori 
meeting  of  the  two  rectangular  soUds  of  the  ark  of  the  col 
nant  (signifying  the  two  sexes). 

Comparison  of  the  Measures  of  the  Temple  wii 

THOSE    OF   THE   GrEAT    PYRAMID. 

(c.)     (i.)     As  to   the  pillars.     18  cubits =20. 612 
10*306  feet,  or  30.918  feet;  and  these  are  the  numeri 
values,  divided  by  10,  to  give  the  standard  measureal 
the  vertical  axial  line  of  the  pyramid,  to  embrace  the  • 
tance  between  the  top  of  Campbell's  chamber  and  the  bp 
of  the  pyramid,  and  between  the  base  and  subterr 

(floor    of)    passageway.     30.918-^ — =  25.765,  and 

I  2 

the  length  of  the  ark  is  25.765  inches.     The  girth  of 

pillars  was  12  cubits  =  20 . 6 1 2  feet,  showing  that  the 

cumference  was  in  terms  of  a  perfect  circumference  vt 

Whether  the  "sum  of  the  heights,  or  36,  was  to  reprc 

a  reduction  of  the  circle  of  360®,  is  a  matter  of  conje( 

but  it  is  strengthened  by  the  fact  that  Boaz  was  the  re 

sentative  of  Typhon,  or  the  North,  or  the  dark  or 

part  of  the  year,  and /ophin  was  the  opposite,  and 

division  of  the  standard  circle  of  360^.,  each  would  inc 

the  half.,  or  180°:  and  they  are  each  noted  a.y  18.     If  thai 

jecture  is  right,  one  entered  the  temple  the  gateway 

birth  of  the  year  circle.     This  is  perfectly  parallele 

the  qualities  of  the  descending  passageway   in  the  p] 

as  it  involved  both  the  circular  elements  and  ^their  apj 

tiojn  to  the  measures  of  the  earth  in  its  equatorial*^ 

of  360°,  by  its  diameters  in  miles,  and  then  the  me 

of 'the  time  circles  about  the  sun  made  by  this  very 

torial.  ^  «  .  '      ' 
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{2.)  The  porch  was  120  cubits  high,  or  206.12  feet, 
it  so  familiar  value  of  the  pyramid.  It  was  20  cubits 
g»  or  34.3533  +  feet,  or  the  standard  length  of  the  king's 
imber  in  the  pyramid.  It  was  i o  cubits  broad,  17.1766  + 
t,  206 .12  inches,  the  standard  width  of  the  king's  chamber 

(3.)  The  porch,  temple,  and  house  lengths,  together, 
re  1 20  cubits,  or  206 . 1 2  feet,  also ;  while  the  holy  of  holies^ 
s  the  most  holy  place,  or  40  cubits  in  all,  or  68 .  7064  feetj^' 
5,  as  to  measure,  and  comparative  location,  the  veri- 
ile  measure  of  the  king's  chamber  region,  with  respect 
its  like  location  in  the  1 20  cubit  height  in  the  pyramid. 

(4.)  The  temple  and  house  lengths,  together,  or  60  +  40 
coo  cubits  =  i7i  .766+  feet,  or  2061 . 2  inches,  was  that 
lUtiful  proportion,  as  extending  from  the  base  of  the 
amid  to  the  center  point  of  the  king's  chamber  region, 
>m  the  base  of  the  pyramid  to  the  roof  of  Campbell's 
,mber  is  137.509  +  68.7066  =  206.12  feet,  or  120  cubits 
ken  at  the  standard  measures).  The  king's  chamber 
ion  taken  from  a  point  in  the  center  of  the  floor,  with 
tdius  of  34 .  3533  +  feet,  68 .  706  feet,  or  20  x  2 =40  cubits, 
jre  can  be  no  mistake  as  to  the  sameness  of  intention  as 
gu-ds  these  like  measures.     (The  value  206.12  feet,  or 

cubits,  was  a  great  governing  measure,  and  as  it  im- 
id  also  the  full  numerical  value  20612,  being  constructed 
p,  it,  it  was  the  great  number  value,  after  all,  of  all 
ptruction,  as  is*  fully  set  forth  in  the  foregoing  sections 
^s  work.  This  number  of  120  cubits,  then,  thus  com- 
*d,  is  206,  and  its  use  thus,  and  in  its  original  term  of 
jj2,  is  implied  in  the  great  measuring  word  throughout 

* 

llpture  and  Kabbala.     That  word  is  Dabvar,  in  Hebrew, 
|o6,  and  is  the  Logos  word.) 

1^(5.)  The  holy  of  holies,  as  a  cube  of  20,. was  just  1-8 
pe  cube  of  the  king's  chamber  region  in  the  p3n"amid,  or 
^fuil  cube  of  the  length  of  the  king's  chamber.  (This 
^.emblematically,  is  referred  to  elsewhere ;.  but  it  is  of  so 
jpus  a  nature  that  it  is  well  to  state  it  again. ,  The  primal 
or  ciibe,  was  taken  as  containing  all  matefiat  atvd  a>\ 
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life  within  itself.  It  was  male-female;  but  When  di 
gration  took  place  of  the  one  into  two  separated  and  op 
existences,  as  of  male  and  female,  estch  had  to  be  a  p< 
one,  also,  in  its  special  construction.  To  make,  ther 
a  perfect  one,  which  will  combine  these  opposed  rela 
they  were  to  be  used  together,  and  it  requires  jiist  8  i 
smaller  cubes,  viz.,  4  males  and  4  females,  together  to 
the  larger.  The  king's  chamber  region  is  the  great 
of  this  union;  and  the  king's  chamber,  as  to  its  leng 
20  cubits,  was  the  eighth  part  of  the  whole  ctibe,  ar 
itself,  was,  as  to  its  length,  an  oblong  of  two  cubes,  < 
itself,  male-female.)  The  division  by  the  chen 
divided  into  halves,  making  a  nearer  approximati( 
the  king's  chamber  proportions.  The  ark,  though  sim 
a  small  rectangular  solid  or  oblong,  placed  iii  the  h( 
holies,  as  the  coffer  was  in  the  king's  chamber,  was  c 
ently  proportioned,  showing  a  difference  of  use  in  the  1 
urement. 

(6.)     As  to  colors,  the  white  and  red,  and  black  ( 
temple  tallied  with  the  like  of  the  pyramid,  the  golden 
an  exception.     (And,  possibly  that  exception  wo ul( 
have  been  noted,  in  the  palmy  days  of  its  practical  uj 

(7.)  As  to  the  ark,  it  was  2  1-2  cubits  long,  or 
inches,  or,  numerically,  the  area  of  the  circle  ihscrit 
the  square  of  6561.  Its  height  added  to  its  breac 
3  cubits,  or  5  153  feet;  showing,  for  one  thing,  that  i 
so  contrived  as  to  be  reducible  back  to  the  elements  w 
its,  and  all  the  temple  measures  were  derived;  an( 
could  not  be  done  by  possibility,  except  by  the  interve 
of  two  grades  of  measure,  and  those  were,  resped 
the  English  inch  and  foot. 

(8.)  But  the  sameness  of  relations  of  the  ti 
with  those  of  the  pyramid  seems  to  be  confirmed  by  tl 
of  the  cherubim's.  They  were  10  cubits  high,  and  by 
use  marked  out  the  division  of  the  holy  of  holies  in 
cubits  measures.     Take  some  pyramid  developments; 
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(i.)     5153  X  §=41224  inches,  the  circtimfeltence  of  the 
^e  df  the  pytdmid  pftac^d  in  thei  sph^r^. 

(2.)     5153  X  i=^2cr6ii;   206.12  =  17.1^666  feet,  or  10 

2ttbits.     17.17666  X  —^=3053  +  feet, or  36643.5s  inches,  or 

3^ 
^e   circumference  of  the  base  of  the  pyramid  proper; 

c-8  this  circumference  is  381.7037  +  feet,  or, 

222.222 +  cubits. 

rt  is  thus  seen  that  the  use  of  the  10  cubits  value  develops  the 

r-2  base  side  of  the  Great  Pyramid  in  the  measure  of  222 

>ubits.     It  is  seen  that  in  the  development  of  the  holy  of 

kolies,  the  ark  contains  the  original  measures.     It  is  placed 

m  a  space  of  10  cubits.     This  10  cubits  measure  of  division 

S  made  by  the  use  of  the  (Hebrew  word)  cherub,  and  the 

fc^umerical  value  of  cherub  is  222. 

(Sec.  53.)     There  is  a  most  strange  and  far-reaching 

'^"alue  connected  with  this  cubit  value  of  444.444  for  the 

ftase  side  of  the  pyramid.     The  four  sides  would  equal 

"^77.777  + cubits.      The  pyramid  was  constructed   fronl 

.2 
liat  value  of  the  Parker  elements  of  2061 2  x  —-=36643.55  + 

3- 
42 
larcircumference  value,  and  6561  x— -  =  11664  for  diameter 

3^ 

iialue,  or  for  height.     Now, 

(i.)     36643  55 "^20. 61 2=  1777. 77,  and 

(2.)     11664-^6.561  =  1777.77;    or,    numerically,  this 

lipry  pyramid  bstse  value.     This  is  brought  about  by  the 

.2  4^16 

iLCtor  —  as  common  to  both .     — = — ;  and ,  as  was  shown , 

^■3^  3^       9 

hlis  expression  embraces  the  factors  of  the  square  foot 

^glish,  because  16  X9  =  144.     The  reverse  use  or  16-^9  = 

1^77 -7 77  "t" »  showing  that  these  factor  numbers,  by  another 

|Hnge  of  use,  at  once  lay  the  foundation  of  the  pyramid 

hafcd  tfemple  works;  the  knowledge  of  the  scales  of  measure, 

kid  the  use  as  applied  to  geometrical  elements,  being  implied. 

istthehow,  all  the  systems: — Hindu,  Egyptian,  Hebrew,  ^.tl^l 
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British — belong  to  one  another,  and  are,  in  fact,  one  system. 

So,  here  in  this  temple  and  its  holy  of  holieS;  and  its 
ark,  we  have  the  ear-marks  of  the  full  use  of  the  pyrami 
measures,  imder  another  style  of  architecture.  Was  there 
ever  such  a  concordance  of  measures,  unless  attended  by 
a  similarity  of  use? 

(d.)  The  representation  of  the  holy  of  holies,  in  ver- 
tical cross  section  is  as  follows : 


RED 

GOLDEN 

OACK 


The  ark  was  the  residence  of  Jehovah,  and  he  specifies 
his  place  as  at  the  meeting  of  the  cubes  of  the- ark,  between 
the  cherubims.  What  was  his  numerical  essential,  to 
accord  with  all  these  measuring  properties  ?  ■  He  was  the 
perfect  onCy  or  i — o,  or  a  straight  line,  one,  of  a  denomina- 
tion of  the  perfect  circle,  o — viz.,  2061  i ;  reduced  evenly  and 
by  scale,  to  an  inappreciable  minuteness,  not  to  be  seen  by 
the  eye,  nor  conceivable  by  the  senses,  yet,  nevertheless,  this 
perfect  one. 

KABBALISTIC    MATTERS    CONNECTED    WITH    THE    TEMPLE 

DESCRIPTION. 

(e.)  The  astronomical  features  about  the  temple  were 
plain.  The  entrance  was  toward  the  rising  sun,  or  th(? 
vernal  equinox.  The  holy  of  holies  was  in  the  west  of  the 
structure,  toward  the  place  of  the  setting  sun,  the  autumnal 
equinox.  The  great  cjuadrangular  was  oriented  and  faced 
to  the  jour  winds,  or  N.,  E.,  S*,  arid  W,  The  brazen  sea 
had  on  its  ledges  the  ox,  the  cherub  Or  iomn,  and  the  lion. 
The  lion  waS'  the  sign  of  the' summer,  the  man  of  the  winter 
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^d  the  ox  of  the  spring...  The  sign  Qf  auti^nn,  or  Dan, 
was  left  out— that  worm  all-devoiuing,  never-djring,  the 
scorpion.  This  has  an  architectural  parallieL,  Nork  relates 
that  tjie  temple  of  Notre  Dame,  in  Paris^  was  formerly  a 
temple  of  the  goddess  Isis,  or  the  sign  Virgo,  On  this  tem- 
ple was.  sculptured  the  zodiac  with  its  signs ;  that  of  Virgo 
(I sis)  was  left  out,  because  the  whole  temple  was  dedicated 
to  her.  So  with  the  temple.  The  whole  rehgious  ctdtus 
of  the  Israelites  was  located  in  the  sign  Dan,  or  Scorpio, 
for  it  was  here  that  "I  have  waited  for  thy  salvation,  O 
Lord  (Jehovah).'*  Take  the  two  squares  of  the  zodiac, 
representing  two  quarters,  or  quadrants,  of  the  year;  one 
lorded  over  by  Leo,  the  lion,  next  to  the  summer  solstice, 
and  then  going  west  and  downward,  the  second  quadrant 
is  reached,  extending  to  the  winter  solstice,  and  lorded  over 
by  Dan,  the  scorpion,  who  holds  the  entrance.  This  upper 
square,  or  cube,  is  goldeit,  the  male,  full  of  the  fructifjdng 
power  of  the  sun;  the  lower  one  is  the  female,  and  black, 
the  womb,  the  brazen  part.  Now  it  will  be  seen  that  Solo- 
mon, the  son  of  David,  of  the  tribe  of  Judah,  whose  sign 
was  the  lion,  made  all  the  gold  work.  But  it  was  Huram 
that  made  trie  brazen  sea  and  all  the  brass  work.  Wxio  was 
Huram?  The  son  of  a  widow,  a  woman  of  dark  or  black 
weeds,  of  the  tribe  of  Dan,  whose  sign  was  the  Scorpion. 
He  made  the  work  pertaining  to  his  portion  of  the  zodiac — 
"that  is,  the  place  of  Typhon,  of  winter,  of  darkness,  of 
"woman,  etc.  So,  here  is  represented  the  western  half,  and 
"the  summer  and  winter  quarters  of  the  celestial  sphere, 
squared,  or  cubed. 

There  is  something  peculiar  as  to  the  opening  of  the 
6th  Chapter  of  1.  Kings:  "And  it  came  to  pass,  in  the  four 
litmdred  and  eightieth  year  after  the  children  of  Isreal 
^ere  come  out  of  the  land  of  Egypt,  in  the  fourth  year  of 
Solomon's  reign  over  Israel  in  the  month  Zif,  which  is  the 
Second  month,  that  he  began  to  bt  ild  the  house  of  (Jehovah) 
the  Lord."  The  chronological  date  here  pointed  out  has 
lieen  a  very  great  vexation  and  stumbling-block  to  coTcvxcifeT^- 
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tators.  It  is  generally  looked  on  as  a  date  falsely  taken. 
But  it  IS  well  enough  a  determiriatioh  of  the  meaning  of  the 
structure  which  was  about  to  be  built, for 480  +  4+  2^486, 

which,  in  feet,  as  coming  from  6561  x — =11664  inches, 

9 
was  the  height  of  the  great  pyramid,  or  sun  meastire,  the 

interior  works  of  which  were  copied  Aftfer  in  the  teinple, 

as  has  been  shown. 

QUADRATURE    OF    THE    CIRCLE,    AND    SQUARE 

ROOT  OF  TWO. 

By  W.  a.  MvfeRS. 

(Sec.  54.)  Of  Melchizedek  (Pat^r-Sadic),  Hebrew 
learning  has  handed  down  that  he  was  without  beginning  or 
ending  of  days.  True,  but  he  was  a  means  also  of  determhi- 
ingboth  by  correction,  holding  the  balance  of  "the  ecliptic. 
(As  to  the  value  of  Melchizedek  of  294,  this  is  49  x  6;  and 
as  to  the  number  49,  or  7^,  attention  is  called  to  ** Proposi- 
tion 2,  Theorem,"  and  to  "Proposition  3,  Theorem,*'  of  a 
"Quadrature  of  the  Circle,"  and  'The  Square  Root  of  Two" 
by  W.  A.  Myers,, of  Louisville,  Ky.  (Wilstach,  Baldwin  & 
Co.,  Cincinnati.)  It  may  be  that  Mr.  Myers  has  reproduced 
an  ancient  method  for  the  calculations  of  circular  elements  as 
sines,  cosines,  etc.     His  Proposition  3  is  as  follows: 

"  ( I .)  If  a  circle  be  described  with  the  square  root  of  two 
for  a  radius,  and  the  one-fiftieth  of  the  square  described  on 
the  radius  be  deducted  therefrom,  the  square  root  of  the 
remaining  forty-nine  fiftieths  can  be  extracted  exactly. 
(2.)  The  square  root  of  the  one-fiftieth  so  deducted  will  be 
the  sine  of  the  given  arc.  (3.)  The  square  root  of  the 
remaining  forty-nine  fiftieths  will  be  the  cosine  of  the  given 
arc."     In  many  respects  his  work  is  well  worth  mention 
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NOTE  AS  TO  FISHES. 

From  The  Source  of  Measures, 
By  J.  Ralston  Skinner. 

(Sec.  55.)     **The  symbol  of  the '^^A' was  a  favorite  one 
among  all  the  ancients.     Mr.  Bryant  shows  its  origin,  in 
the  mythologies,  to  have  been  in  the  figure  of  the  Delage; 
the  type  being  of  a  fish  with  the  head  of  a  man.     In  Paceni- 
cia,  especially,  it  was  of  great  import  in  the  idol  Dagon, 
TJie  Christian  Kabbala,  or  Gnosticism,  deals  very  largely 
in  tiie  mention  of  fishes;  in  such  sort,  tnat  it  may  be  said  to 
be  rested  upon  the  symbol,  though  its  use  everywhere  is 
made   to   appear   as   incidental   and   natural.     The    New 
Testament  narratives  have  been  so  highly  colored  by  the 
kabbalistic  import,  that,  commonly,  too  sweeping  or  em- 
bracing a  quality  has  been  given  to  thfe  idea  of  fishermen,  as 
applied  to  the  apostles.  The  character  of  fishermen ,  it  is  true , 
is  attached  to  Peter  and  Andrew,  to  John  and  James;  but, 
beyond  the  little  that  is  s^id  of  their  catching  fish  with 
nets  in  boats,  no  great  stress  is  laid  on  fishing  as  a  trade y 
or  fixed  occupation.     There  was  sufficient  to  introduce  the 
use  of  the  ancient  symbol,  without  departing  from  what 
might  truthfully  have  been  the  case  as  to  fishing  in  the 
Jordan.     The  fishing  as  conducted  by  these  men,  was  in 
the  Sea  of  Galilee,  or  of  Tiberius.     This,  lake  or  sea,  is  but 
an  enlargement  of  the  river  Jordan,  where  it  spreads  out 
into  wide  water,  or  small  lake,  or  rather  pond,  of  some  ten 
to  twelve  miles  in  length  by  about  six  miles  in  breadth. 
The  fishing  carried  on  in  it  was  in  ships,  or  small  fishing 
ves$els,  with  sails,  by  means  of  seines  or  nets.     The  popula- 
tion to  be  supplied  was  a  dense  one  at  that  time,  and  the 
occupation  is  represented  as  pertaining  to  quite  a  class, 
thus  e3^ibiting  a  i^ettled  business.     It  seems  impossible 
that  this  could  have  been  the  case.     The  only  condition 
ty  which  fishing  of  that  kind  could  have  existed,  and  could 
iiave  beqn  carried  on  as  a  trade,  in  such  a  piece  oi  '^j^'^et , 
'Would  h^ve  had  to  depend  upon  a  constant  supp\y  oS-^^^^ 
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catch,  from  some  large  body  of  water  as  a  breeding  ground, 
the  fishing  taking  place  in  what  is  called  the  run  of  the  fish, 
at  stated  seasons.  Communication  with  such  a  body  of 
water — as,  for  instance,  the  ocean — ^would  stock  such  a 
pond  with  a  few  fish  at  all  times,  but  not  in  such  quantity 
as  to  justify  an  occupation  as  described,  save  at  certain 
seasons  of  the  year.  This  is  a  simple  and  truthful  state- 
ment, justified  by  all  the  registerfed  experience  in  such 
matters.  But  the  conditions  of  the  Jordan  river  are  fearful 
for  sustaining  fleets  of  fishing  vessels  plying  the  trade  on  the 
waters  of  the  sea,  or  pond,  of  Tiberius.  It  is  almost  a 
straight  stream,  with  a  very  rapid  descent  from  its  source 
to  its  mouth  (it  is  called  The  Descender),  save  when  it 
enlarges  out  in  the  morass  of  Merom  and  into  the  waters 
of  this  inland  sea.  Its  condition  parts  of  the  year  is  that 
of  a  brook.  It  rises  in  the  springs  of  Mount  Hermon,  and, 
after  a  run  down  hill  of  150  miles,  empties  into  the  asphal- 
tum  lake,  in  which  no  fish  can  live  or  breed.  If  the  river 
was  far  enough  north,  brook  trout  might  abound  to  some 
extent  in  its  waters,  but  these  would  have  to  be  preserved 
with  care,  for  it  would  require  but  little  angling  to  depopu- 
late it  of  this  species.  The  whole  of  the  fisheries  af  the  Sea 
of  Galilee  would,  therefore,  have  to  depend  upoji  its  own 
breeding-grounds,  of  which,  it  may  be  said,  there  can  be 
none,  save  of  the  species  of  what  are  called  mud  or  cat  fish, 
which  were  prohibited  from  use,  as  having  no  scales,  and 
a  few  others,  utterly  unfit  to  found  a  fishery  on,  as  a  busi-  j 
ness  of  continuous  calling.  The  conclusion  seems  irresis- 
tible, that  to  have  svpported  a  mode  of  fishing,  such  as  is 
commonly  thought  and  taken  to  have  been  the  case,  would 
have  required  a  continuous  miracle  of  keeping  up  the  supply. 
All  this  seems  to  confirm  the  idea  that  the  relation  of  fishing 
was  to  raise  a  symbol,  comporting  with  and  necessary  to  | 
display  ancient  uses  and  meanings." 

(Sec.  56.)     As  is  seen,  the  great  display  of  the  creative 
law  of  measure  among  the  Egyptians  was  in  the  *'fifsi  f: 
great  wonder  of  the  world,''  the  great  pyramid.     Among  the 
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Hebrews  it  was  in  (i.)  the  Garden  of  Eden;  (ar.)  tKe  Ark  of 
^oah;  (3.)  the  Tabernacle;  and  (4.)  the  Teiiiple  of  Solomon. 

Aromid  these  actual  displays,  descriptions  were  conveyed 
by  the  hieroglyphic  reading  of  the  narratives  of  Holy  Writ. 
**Woe  be  to  the  man  who  says  that  the  Doctrine  delivers 
common  stories  and  daily  words!  For  if  this  were  so, 
then  we  also  in  oiir  time  could  compose  a  doctrine  in  daily 
!words  which  would  deserve  far  more  praise.  If  it  delivered 
usual  words,  then  we  should  only  have  to  follow  the  law- 
givers of  the  earth,  among  whom  we  find  far  loftier  words 
to  compose  a  doctrine.  Therefore  we  must  not  believe  that 
every  word  of  the  doctrine  contains  in  it  a  loftier  sense 
and  a  higher  meaning.  The  narratives  of  the  doctrine  are 
its  cloak.  The  simple  look  only  at  the  garment — that  is, 
upon  the  narrative  of  the  Doctrine;  more  tbey  know  not. 
The  instructed,  however,  see  not  merely  the  cloak,  but 
"what  the  cloak  covers.'*     (The  Sohar,  III.,  152;  Franck 

^19) 

THRESOTERIC  TEACHING  CONFINED  TO  THE  FEW 

(Sec.  57.)  The  author  believes  that  no  man  can  study 
the  Bible  a  great  while,  carefully  and  dispassionately  noting 
it5  place  in  the  world,  its  surrpundings,  its  handings  down. 
Its  prophetical  bearings,  not  considered  in  detail,  biit  in 
bheir  large  and  comprehensive  scope,  without  coming  to  the 
ironviction  that  a  Divine  power  and  providence  doth 
XI  some  way  or  sort  hedge  it  about,  and  without  coming  to 
-lie  conviction  that  this  Divine  Power  is  a  conscious  entity, 
JTist  as  we  are;  that  he  is,  by  his  superiority,  wisdom,  and 
;>ower,  continually  and  everywhere,  intelligently  present 
1.S  the  immediate  cause  of  each  sequence  in  all  the  universe, 
:xowever  minute.  (Not  working  by  positive  fixed  laws 
>f  construction,  which,  once  enacted,  the  work  can  forever 
Jo  on,  without  any  immediate  supervision  of  the  Master, 
^  postulate  so  commonly  assumed;  for  it  is  observable, 
JV^here  investigation  can  reach,  that-  while  every  type  oi 
•v-ork  seems  to  be  under  a  genetal  type  law,  yet  every  indwi- 
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dual  production  tinder  a  type  is  clearly  enough  seei 

a  variation  upon  every  other  individual,  thereby  t 

tating  the  actual  intervention  of  creative  power  foi 

individual  created  under  such  a  law.)     He  who  co: 

that  man  alone  is  the  only  phenomenon  in  all  th 

tmiverse  of  a  conscious  intelligence,  as  concreted  fi 

infinite  number  of  blind  happenings  or  apcidents,  an 

very  much  to  the  superiority  of  his  accidental  pc 

especially  when  he  takes  into  view  his  own  ackno\iv 

littleness  and  inferiority;  for  he  that  can  make  not! 

yet  superior  to  the  blind  working  of  the  elements  to 

-^  he  is  indebted  for  himself,  which  elements  come  unc 

J  general  term  of  God  or  Nature.     What  a  picture  c 

«  sufficiency!     The   conscious   entity,   ntan,   simply 

^  series  after  series  of  such  a  class  of  entities,  graded  U] 

5:  past  man's  power  of  recognition.     Man's  ego,  as  conr 

-  even,  say  inseparably  with  his  body,  is  just  that  phe 

3  non  of  nature  that  implies  an  ego  ftmction  of  nature  t 

D  as  inseparably  connected  with  grosser  material  tha: 

y  ftmction.     The  only  question  is  as  to  whether,  in  m 

^  otherwise,  this  function  can  shed  its  covering  for  an 

or  whether,  in  fact,  he  may  have  two  kinds  of  m; 
body,  one  of  which  may  continue,  the  other  perishin 
But  apart  from  this,  and  as  to  the  Bible  this  beinj 
there  are,  nevertheless,  some  strange  features  coni 
with  its  promulgation  and  condition.  Those  who  cor 
this  Book  were  men  as  we  are.  They  knew,  saw,  ha; 
and  realized,  through  the  key  measure,  the  law  of  the 
ever-active  God.  They  needed  no  faith  that  he  was 
he  worked,  planned,  and  accomplished,  as  a  mighty  me 
ic  and  architect.  What  was  it  then,  that  reserved  to 
alone  this  knowledge,  while,  first,  as  men  of  God,  and  se 
as  apostles  of  Jesus  the  Christ,  they  doled  out  a  bli 
ritual  service,  and  an  empty  teaching  of  faith,  and  n( 
stance  as  proof,  properly  coming  through  the  exerc 
just  those  senses  which  the  Deity  has  given  all  m 
the  essential  means  of  obtaining  any  right  understan 
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'ystery  and  parable  and  dark  saying  and  cloaking  of  the 
ue  meanings  are  the  burdens  of  the  Testaments,  Old  and 
ew.  Take  it  that  the  narratives  of  the  Bible  were  purposed 
ventions  to  deceive  the  ignorant  masses,  even  while 
forcing  a  most  perfect  code  of  moral  obligations:  How 
it  possible  to  justify  so  great  frauds,  as  part  of  a  Divine 
onomy,  when  to  that  economy  the  attribute  of  simple  and 
;rfect  truthfulness  must,  in  the  nature  of  things,  be  as- 
ibed?  What  has,  or  what  by  possibility  ought  mystery 
have,  with  the  promulgation  of  the  truths  of  God? 

ARE   THE    KEYS   OF   THIS    ESOTERICISM    LOST? 

(Sec.  58.)  Men  like  ourselves,  who  were  capable  of 
aching  the  multitudes,  held  this  knowledge,  both  in  the 
nes  of  the  Old  and  New  Testament.  If  at  all,  when  was 
is  knowledge  lost?  There  is  witness,  by  the  emblems 
maining  in  use,  that  two  modern  bodies  have  at  one  time 
jen  in  possession  of  the  keys — viz.,  (i.)  that  order  called 
le  Roman  Catholic  Church,  which  is  catholic  to  the  extent 
:  possession  of  the  emblems  of  the  universal  knowledge, 
hich  was  confounded  by  the  confusion  of  lip,  and  which 
Dssession  has  been  dropped  by  all  sects,  creeds,  etc., 
hich  have  dropped  the  consideration  of  the  "basic  know- 
:dge*'  or  dabvar;  and  (2.)  that  body  of  men  called  Free 
lasons.  It  is  probable  that  the  Greek  Church,  and  the 
rahmin  systemalso,  come  under  this  category.  The  elimi- 
ation  of  the  vestiges  of  the  workings  by  the  key  system  can 
/en  be  seen  in  the  English  Church;  for  one  of  the  great 
inctions  of  the  church  was  to  regulate  the  order  and  times 
fits  holidays.  This  was  done  agreeably  to  the  passage 
Ethe  Sim  in  his  circuits  through  the  signs;  but  in  the  prep- 
ration  of  the  order  of  service,  as  it  is  to  be  seen  on  the  origi- 
al  rolls  (see  fac-simile  of  the  Black  Letter  Prayer  Book, 
Lade  in  1663,  as  taken  from  the  original  rolls  or  scrolls 
-the  British  Archives),  it  was  deemed,  for  some  reason, 
ist  to  wipe  out  these  calendars  teaching  the  progress  of 
le  sttn  through  his  signs.  (There  is  but  little  doub\.  "Ocva-X. 
i€  rules  for  the  calculation  of  tables  of  time,  ^o  TcvaTV^^cva 
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proper  observance  of  religiotis  festivals,  which  tables  arc  'i 
prefixed  to  the  Book  of  Common  Prayer,  are  predsdy 
the  same  to  be  foundin  the  first  chaptersof  Genesis, relating 
to  the  founding  the  year  values  on  lunar  tables,  Christianity 
is  almost  undoubtedly  indebted  to  the  ancient  Jewish  and  li 
Egyptian  calendar  rules,  on  which  she  built  up  the  special  |ti 
exceptional  details  of  her  own  forms.) 

Mr.  J.  R.  Skinner y  at  the  close  of  his  work,  ''The  Source  h 
of  Measures''  states: 

(Sec.  59.)     **One  of  the  most  remarkable  proofs  of 
the  existence  of  this  knowledge  (of  the  foundation  of  these 
mysteries  on  the  Parker  and  Metius  relations  of  ciroun- 
ference  to  diameter  of  a  circle)  down  to  a  very  late  day, 
lays,  as  it  would  seem,  in  the  resolutions  passed  by  those 
two  learned  bodies  of  men,  the  Academy  of  Sciences  at 
Paris  and  the  Royal  Society  of  London.     (See  Parker's 
Quadrature.)     It  was  in  the  period  of  the  revival  of  know- 
ledge, when  the  world,  possessed  of  extraordinary  intellects 
and  wholly  athirst  for  learning,  was  investigating  every 
cranny  and  department  of  nature.     All  recognized  the  fact 
that  in  nature  one  of  the  most  interesting  relations  was  j;--- 
that  of  circular  to  plane  shape,  and  the  fl;ix  of  one  into 
the  other.     Ordinarily,  in  matters  of  research,  promising 
great  rewards,  none  so  persistently  encouraging  of  inter- 
minable effort  in  the  pursuit  of  the  obscure  realms  of  science 
as  these  bodies.     What  was  the  reason,  then,  that  on  the  {-^ 
production  by  Legendre  of  his  acknowledgedly  approxi- 
mate value  of  pi,  the  Academy  of  Sciences  passed  that 
famous  resolution  that  it  would  never  entertain  any  thesis 
on  the  subject  of  the  quadrature  of  the  circle?     What  was 
txie  reason  that,  in  a  few  years  afterward,  upon  Playfair'sl^ 
following  in  the  footsteps  of  Legendre,  the  Royal  Society  of 
London  passed,  perhaps,  a  copy  of  the  same  resolutions!  fc-- 
Since  that  time,  every  man  daring  to  venture  into  that 
forbidden  field  of  research  has  been,  by  a  mysterious  com-  :-. 
mon  consent  hooted  down,  laughed  at,  and  derided,  by  t-^^ 
the  manifestations  of  a  mocking  false  piety ;  and  just  i«  ^s - 
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of  the  genius  of  free  masonry,  and  is  said  to  have  been  . 
designed  by  Bro.  Com.  J.  Harris,  P.  M.  and  P.  Z.  The  ' 
author  ventures  to  state  positively  that  if  this  was  really 
designed  by  this  gentleman — ^that  is,  if  he  did  not  compile  f 
it  from  simply  traditionary  sources — then,  indeed,  he 
must  have  been  acquainted  with  the  elements  of  the  quad- 
rature as  John  A.  Parker  has,  since  that  time,  set  them  fc 
forth,  their  astronomical  application  in  architect iire,  and  p 
their  Biblical  containment,  in  a  fashion  of  such  wisdom 
that  if  tne  author  had  possessed  it  in  its  details,  his  efforts 
in  this  work  could  have  been  relieved  of  suggestion.  The 
reading  of  this  frontispiece  by  its  symbols,  even  with  the 
imperfect  ability  of  the  author,  is  always  a  source  of  exqui- 
site delight  and  unalloyed  amazement.  The  representation 
is  in  a  rectangular  oblong  of  /wo  squares.  At  the  center  of 
the  top  line  there  is  located  the  triple  circle,  or  three  circles, 
one  within  the  other,  with  an  inclosed  triangle.  In  the 
triangle  is  written  the  great  name  (Jehovah),  It  exhibits 
the  orii^in  of  measures,  in  the  form  of  the  straight  line  ofie, 
of  a  denomination  of  20612,  the  only  numerical  value  of  the 
perfect  circle,  the  straight  line  being  male  and  the  circle 
female;  which  20612  is  the  Lof^os,  or  Dabvar,  or  Word. 
The  triangle  and  circles  indicate  the  pyramid  containing  the 
ase  of  the  measures,  with  the  three  sets  of  circular  elements 
necessary  to  the  display  of  its  various  problems.  This 
emblem  is  in  an  effulgence  of  light,  above  the  brightness 
of  the  sun,  and  the  One  of  the  word  is  the  holy  10,  and  cir- 
cumference to  318,  the  Gnostic  value  of  Christ,  whence  this 
spiritual  effulgence.  From  this  upper  essence  of  effulgen 
a  strong  bar  of  light  descends  obliquely  to  the  foot  of  t 
oblong.  On  the  one  side  of  this  all  is  darkness,  and  cha 
and  confusion,  containing  darkness  and  dragons,  and! 
all  deeps.  It  is  the  female  or  sin  side.  At  the  f< 
of  the  oblong  is  a  pavement  of  squared  blocks,  in  cu 
alternating  in  black  and  white  chequers,  indicating 
female  and  male  elements  of  construction;  and  on  the  d 
side,  this  pavement  is  not  Tcvad.^,\i'Mt  va  in  confusion. 
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the  foot  on  the  dark  side,  stands  a  little  cherub,  striving 
to  work  out  one  of  these  pavement  cubes  from  a  rough 
)lock  or  ashler,  but  without  success.  He  stands  holding 
lis  chisel  and  hammer  in  a  helpless  sort  of  way,  as  if  having 
,  dim  idea  of  what  is  wanted,  but  as  lacking  in  the  requisite 
aiowledge  for  elaboration.  The  other  side  of  the  bar  of 
^ght  is  bathed  in  the  essence  of  wisdom  and  peace.  On 
his  side  the  foot  has  a  completed  pavement  of  the  black 
nd  white  chequers,  of  a  general  oval,  indicating  the  meag- 
re of  the  surface  of  the  earth.  Just  opposite  the  discon- 
ented  cherub  is  seated  another,  but  on  the  light  side.  He 
i  looking  with  a  pleased  expression  at  his  brother  in  the 
•bscurity.  His  right  arm  is  raised,  and  he  is  pointing 
jrith  his  forefinger,  the  rest  of  his  hand  being  closed,  aloft 
ip  the  bar  of  light  to  its  source.  This  forefinger  thus 
jointing  is  the  symbol  of  the  Hebrew  jod,  or  Jehovah,  or 
;he  number  lo,  whose  origin  is  in  the  male-female  word 
^ehovahj  significant  of  the  same  number  as  emanating  from 
Jie  Deity  name  in  the  triangle  above.  His  left  arm  is 
irown  over  as  embracing  two  parallel  upright  bars,  in- 
rlosing  a  circle  in  the  square,  the  measures  of  which  have 
^een  revealed  to  man  from  above.  The  parallel  bars  are 
4upported  on  a  cube,  which  is  one  of  the  cubes  of  the  pave- 
ment raised  out  of  its  place  to  the  level  of  the  floor,  and 
lie  upright  bars  are  but  the  extension  of  the  sides  of  the 
Xibe.  This  is  the  cubical  stone,  and  the  square  of  the  bars 
a  6561,  and  the  value  of  the  circle  is  5153.  The  reading 
^  instruction  on  the  part  of  the  enlightened  cherub  to  his 
'brother,  telling  him  that  from  the  geometrical  elements, 
Cith  the  least  one  of  a  denomination  of  20612,  located  aloft, 
JB  the  law  of  the  Deity,  the  measures  of  work  have  been 
prvealed  to  man,  and  are  under  his  control,  as  exhibited 
X  the  circle,  the  square,  and  the  cube;  that  with  these 
Pleasures  the  cubical  blocks  measuring  the  earth  are  to  be 
>Tmed.  In  this  is  the  lesson.  The  oblong  then  contains 
hie  Sim  and  the  moon  and  the  stars  as  further  being  trvea^vit- 
ble  by  man  through  this  knowledge.    In  the  center  oi  tVve 
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piece  there  flies  or  hovers  a  female,  as  the  genius  of  the 
whole.  Her  badge  is  on  her  forehead,  and  it  is  the  penta- 1 
pla,  or  five  rayed  star,  denoting,  as  shown  above,  Ar 
pyramid  as  the  containment  of  all  measures.  The  moon, 
with  the  seven  planets,  represent  the  Garden  of  Eden  woman 
while  the  sun  denotes  the  issuance  of  lunar  measures  in 
terms  of  solar.  I 

*'A11  this  condition  of  things  goes  to  show  that  the  mys- 1 
tery  held,  as  not  to  be  thrown  open  to  the  people,  but  ta 
be  retained  as  the  property  of  a  class,  and  a  caste,  in  the 
more  ancient  days,  may  never  have  passed  away;  but,  to 
the  contrary,  may  even  exist  today,  dominating  the  sodls 
of  men,  women,  and  children,  by  keeping  them  in  perpetual  ] 
ignorance,  and  in  religious  feeding  them  on  the  worn-out 
husks  of  faith,  without  any  relief,  by  way  of  setting  forth 
actual  connections  between  man  and  the  Deity." 

THE  PROVINCE  OF  RITUALISM. 

(Sec.  60.)     **How  plainly  can  now  be  seen  the  origin 
or  source  and  reason  of  ritualism.     Ritualism  was  not  an  ^- 
empty  thing.     The  adoration  of  the  Deity  was  simply  a 
constant  reminder  of  man's  dependence  upon,  connection 
with,  and  knowledge  of  Him.     The  worship,  then,  was, 
the  expression  tinder  this  or  that  form,  by  gesture,  action, 
signs,   voice,   dress,   accompanied  by  visible   symbols  of 
some  one  or  more  of  the  exact  mathematical  formulations, 
or  geometrical  formulations,  or  numerical  combinations, 
pertaining  to  the  known  method  of  meastiring  the  works  of 
the  Deity."     A  conclusion  of  Sir  William  Drummondifl 
Edipus  Judicus  indirectly  favors  this  view:     **The  priests 
of  Eg}pt  and  of  Chaldea,"  he  says,  **had  made  a  progress iti 
the  science  of  astronomy  which  will  be  found  more  astonish- 
ing the  more  it  is  examined.     Their  cycles  were  calculated  \ 
with  extraordinary  precision,  and  their  knowledge  of  the  | 
most  important  parts  of  astronomy  must  appear  evident  to  ^ 
all  who    candidly    consider  the  question.     But  the  people 
appear  to  have  been  purposely  left  in  gross  ignorance  on 
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<his  subject.  Their  vague  and  their  rural  years  were 
neither  of  them  correct.  The  festivals  were  fixed  according 
to  calendars  made  for  the  people,  and  the  religious  insti- 
tutions were  only  calculated  to  confirm  the  errors  of  the 
ignorant.  The  truths  of  science  were  the  arcana  of  the 
priests,''  because  they  were  the  sources  of  religious  cultus. 
Thus  ritualism  was  an  intelligible  rite, one  to  be  under- 
stood in  all  its  parts  and  ramifications ;  one  in  which  there 
iras  no  possible  deception  as  to  the  use  of  a  symbol,  to 
diose  who  could  read  the  symbol.  No  danger  then  or  at 
shat  time,  of  paying  a  worship  to  the  thing.  A  carpenter 
TOght  as  easily  be  taught  to  fall  down  before  the  instru- 
xients  by  which  he  copied  the  sums  of  his  Father  in  heaven. 
&ntrinsically,  one  would  be  as  silly  and  fruitless  of  good 
?csults  as  the  other.  It  has  been  the  gradual  and  finally 
B^lmost  perfect  extinguishment  of  the  knowledge  of  the 
origin  of  ritualism  on  the  part  of  the  priests  themselves  that 
las  entailed  a  superstitious  use  on  the  part  of  the  laity. 
>n  the  other  hand,  Free  Masonry  holds  to  the  elemental 
Nrorking  by  geometrical  display — i.  e.,  by  the  harder,  more 
vscact  and  purer  outlines  of  the  same  system  of  problems. 
\jR  between  the  two  systems,  in  their  ultimate ,  there  is  no 
Hfference  at  all.  Lord  God  of  a  common  humanity !  loosen 
the  shackles  from  the  bodies  and  enlarge  the  souls  of  men. 
Let  freedom  be  the  seed,  and  let  wisdom,  love,  peace — ^but 
above    and    before    all,    charity — be    the    harvest.     And 

so    MOTK    IT    liE. 
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THE  GHBI8TIAN  SBA. 

Tk«eomm«noement  of  the  OhrittUn  En  U  the  1st  of  January  In  the  4th7earo( 
the  IMth  Olympiad,  the  793d  from  the  f oondatton  of  Borne,  and  the  4713th  of  tha 
Julian  period.  It  in  naaally  aappoeed  to  begin  with  the  birth  of  Christ,  but  tin 
opinions  with  regard  to  hii  birth  are  ▼arioos.  The  generally  accepted  opinion  ii 
that  his  birth  took  place  three  years  and  seven  days  before  the  first  day  of  th« 
Christian  Era. 

The  obserranoe  of  the  asth  of  December  in  commemoration  of  the  birth  of  ChilBt, 
is  ascribed  to  Julins,  bisbop  of  Rome,  A.  D.  337-352.  The  Eastern  Church  had  previ- 
ously obsenred  the  6th  of  January  in  commemoration  of  the  birth  and  baptism  of 
Christ. 

The  year  of  the  birth  of  Christ,  according  to  difEsrent  authorities,  is  as  folloifB: 

Benedictine  Authors  of  L'Aride  Veri/ltr  U»  DaUi B.C.  7 

Kepler,  Pagi,  Dodwell,  etc 6 

Chrysostom.  Hales,  Blair,  Clinton,  etc 6 

Sulpicius  (Sacred History)  and  Usher Dec  25,4 

Clemens,  Irennus  and  Cusiodorus • 8 

Eusebius,  Jerome,  Epiphanius,  Orosius,  ScaUger,  etc »... S 

Chron .  Alex.,  Tertulian,  Dionysius,  Luther,  etc 1 

Norisiusand  Herwart A.D.  1 

Paulof  Ifiddelburg 8 

Lydiat 8 

MONTHS  OF  THE  TEAS. 

jAHUABT'Latin,  Jawuariutt  is  named  after  Janus,  an  ancient  Italisn  deity,  the 
god  of  the  sun  and  the  year,  whom  the  Bomans  presented  on  the  ilrst  of  this  montb 
the  Janual,  an  offering  consisting  of  wines  and  fiulta.  The  month  was  added  to  tke 
calendar  by  the  Emperor  Numa  Pompilius. 

Febbuabt— Latin,  FebruarhUt  is  supposed  to  haye  been  so  named  from  the  Peb- 
rualia  a  feast  of  purification  and  atonement  celebrated  in  Borne  during  this  month. 
The  Emperor  Numa  added  it  to  the  end  of  the  year,  and  from  this  the  name  of  the 
month  is  supposed  to  have  been  derived  from  an  old  Latin  word,  Jfftor,  meaning  the 
end.    The  decemvirs  placed  this  month  after  January  in  the  year  462  B.  C. 

Mabch— Latin,  McarUus.  The  name  is  derived  from  Mars,  uie  god  of  War.  Mtfch 
was  the  first  month  of  the  year  in  the  old  Roman  calendar. 

Apbil— Latin,  Aprilis.  The  word  is  from  aperire,  to  open,  refering  to  the  opening 
of  the  buds  during  this  month. 

MA.T— Latin,  Maitts,  from  a  word  which  signifies  to  grow,  so  named  in  honor  of 
the  goddess  Mala,  daughter  of  Atlas,  and  mother  of  Mercury,  by  Jupiter. 

JciiX  by  some  is  said  to  have  been  derived  from junioret,  the  yoimg  men,  to  whom 
Romulus  is  said  to  have  assigned  it;  by  others  from  Juno;  by  others  from  Junioi 
Brutus,  the  first  consul,  and  by  others  from  jungo,  to  Join,  with  reference  to  tha 
union  of  the  Romans  and  Sabines. 

JuLT— this  month  was  originally  called  QuifUiliut,  the  fifth,  it  being  the  fifth 
month  of  the  old  Roman  calendar.    It  was  named  Julius  in  honor  of  Julius  Cesar. 

August— this  month  was  originally  called  Sextilit,  the  sixth,  and  was  named  is 
honor  of  the  Emperor  Augustus. 

Septembkb  is  from  the  Latin  septem,  seven. 

OcTOBEB  is  from  the  Latin  octo,  eight. 

NovEMBEB  is  from  the  Latin  viovem,  nine. 

DxcEMBKB  is  from  the  Latin  decern,  ten. 


DAYS  OF  THE  WEEZ. 


Roman. 


Dies  Soils— Day  of  the  Sun 

Dies  Lunffi— Day  of  the  Moon 

Dies  Martis— Day  of  Mars 

Dies  Mercurii — Day  of  Mercury . . . 

Dies  Jovis— Day  of  Jupiter 

Dies  Veneris — Day  of  Venus 

Dies  Saturni— Day  of  Saturn 


Saxok. 

Sunnandaeg— Pay  of  the  Sun  . 
Monandaeg— Day  of  the  Moon 

Tuesdaeg— Day  of  Tnlsco 

Wodensdaeg— Day  of  Woden... 

Thorsdaeg— Day  of  ThoT 

Frigadaeg-^Day  of  Friga 

Saterdaeg— Day  of  Sator 


Enoldh.      j- 

Sunder. 

Monday* 
Tuesday. 
Wedneediy. 
Thursday- 
Friday. 
Saturday. 


An  Astronomical  Day  commences  at  noon,  and  is  counted  from  the  first  to  the 
twenty-fourth  hour. 

A  Civil  Day  commences  at  midnight,  and  is  counted  from  the  first  to  the  twaUtt 
hour,  from  which  time  the  count  is  repeated. 

A  Nautical  Day  is  counted  as  a  civil  day,  but  conmiences  like  an  astronomical  difi 
at  noon. 

A  Solar  Day  is  measured  by  the  rotation  of  the  earth  upon  its  axis,  and  is  of  dif- 
ferent lengths,  owing  to  the  ellipticity  of  the  earth's  orbit  and  other  causes.  A  meal 
volar  day  is  twenty>f  our  hours  long. 


HISTORY  OF  THE  INTERIOR  OF  THE  PYRAMID. 

PART  III. 

(Sec.  6 1.)  There  is  little  enough  of  hollow  interior 
space  to  enter  into,  in  any  of  the  Egyptian  Pyramids,  as 
they  are  generally  all  but  solid  masses  of  masonry.  And 
yet  what  very  little  there  is,  will  be  found  quite  (character- 
istic enough  to  raise  up  a  most  radical  distinction  of  kind, 
as  well  as  degree,  between  the  Great  Pyramid  and  every 
other  monument,  large  or  small,  pyramidal  or  otherwise, 
in  all  tne  continent  of  Africa,  and  Asia  as  well. 

The  progress  of  historical  knowledge,  with  regard  to 
what  constituted  the  hollow  interior  of  the  Great  Pyramid, 
from  the  earliest  times  down,  not  only  to  Greek  and  Roman 
eras,  but  to  this  enlightened  day  and  date  (1907)  has  been 
both  slow  and  peculiar.  Had  we  now  before  us  in  one 
meridianal  section  of  the  monument,  all  that  is  now  pub- 
[ically  known  and  arrived  at,  the  tale  would  amount  to 
[ittle  more  than  this — (i.)  that  when  the  Great  Pyramid 
stood  on  the  Jeezeh  hill  in  the  primeval  age  of  the  world 
n  white  masonry,  unassailed;  a  simple,  apparantly  solid, 
ijrystalline  shape,  with  the  secret  of  its  inner  nature  un- 
touched. Clothed  completely  on  every  side,  with  its  bev- 
elled sheet  of  polished  casing  stones,  the  whole  structure 
:^sing  from  a  duly  levelled  area  of  also  white  rock  surface 
n  four  grand  triangular  flanks  up  to  a  single  pointed  sam- 
3iit.  This  is  the  sum  total  of  all  that  wsls  positively  known 
about  this  **first  great  wonder  of  the  world"  down  to  the 
spring  of  the  year  820  A.  D.,  (all  other  authorities  to  the 
rontrary  notwithstanding)  by  the  present  race  of  people; 
?^lien  the  Egyptian  Caliph  Al  Mamoun  forced  his  passage- 
^SLV  into  the  north  side  of  the  pyramid,  and  thereby  acci- 
ientally  discovered  the  present  way  of  entering  that  world 
'enowned  structure. 

(2.)  The  author  does  fwt  desire  to  intimate  thaX  Al 
Mamoun,  the  Egyptian  Caliph,  was  the  first  twan  \/^  etvXet 


298  THE    GREAT    PYRAMID   JEEZEH 

the  **great  pjTam^d"  since  it  was  sealed  up  by  its  original  i 
builders;  but  that  his  nien,  whom  he  employed  to  force  a  j-jn 
passageway,  were  the  very  first,  that  history  records  as 
"having  entered  this  particular  pyramid.     In  our  researches,  b^ 
extending  over  35  years,  we  have  laid  under  contribution 
the  principal  authorities  published  on  both  sides  of  the 


h 


Atlantic,  and  we  have  utterly  failed  to  discover  any  positive 
?n  formation  to  the  contrary  of  the  above  assertion.  If 
any  one  else  is  known  to  have  entered  it,  beft>re  820  A.  D., 
how  did  be  get  in?  The  secret  passageway  (which  we 
have  hinted  at)  extending  from  (imder)  the  Sphinx,  by  a 
circuitous  course,  and  entered  at  the  N.  E.  comer  of  the 
building,  the  entrance  being  completely  stopped  with  granite 
plugs,  has  not  been  open  to  the  uninitiated  during  the  ad- 
vent of  our  present  race  of  people.  Therefore,  there  was 
no  possible  way  of  entering  the  pyramid  (known)  until 
the  hirelings  of  the  Caliph  Al  Mamoun,  forced  the  key 
stone  out  of  the  (present)  entrance  passage,  from  the  inside, 
through  his  forced  passage  way,  in  the  year  820  A.  D. 
And  that  *'key  stone"  as  well  as  tne  lid  to  tjie  coffer 
in  the  king's  chamber,  together  with  many  of  the  (outside 
covering)  angle  stones,  have  been  carried  away  into  India; 
and  possibly  are  now  in  the  possession  of  the  wealthier 
Maharajas  of  that  country. 

(3.)  Barring  the  space  occupied  by  the  forced  pas- 
sageway of  Caliph  Al  Mamoim,  the  following  named 
chambers  and  passageways  will  account  for  all  the  hollow 
space  in  the  interior  of  the  great  pyramid,  so  far  as  is 
known  to  the  scientific  world,  at  this  date,  1907:  viz., 
The  King's  Chamber,  located  on  the  50th  layer  of  stone 
at  an  elevation  of  (about)  142.82  feet  above  the  pavement 
and  (about)  9.68  feet  south  of  the  verticle  axis  of  the 
j)yramid.  | 

The  Ante-Chamber  is  situated  adjoining  the  king's 
chamber,  on  its  north  side,  at  the  same  elevation;  the  ver- 
tinle  axis  of  the  pyramid  forming  its  north  boundary. 


^:i 


^1 
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The  Queen's  Chamber  is  located  on  the  25th  layer  of 
Jtone,  at  an  elevation  of  (about)  75 .  58  feet  above  the  pave- 
Xient,  the  verticle  axis  of  the  pyramid  forming  its  south 
boundary  line. 

The  Subterranean  Chamber  is  situated  (about)  100  feet 
>elow  the  basal  plane  of  the  pyramid  (m  native  limestone 
'ock),  the  center  of  which  chamber  is  located  directly  tmder 
;he  verticle  axis  of  the  building  and  the  floor  of  which  is 
Lbotit  586  feet  below  the  apex  of  the  structure,  as  it  stood 
n  the  early  part  of  the  year  820  A.  D.  The  entrance  to 
vhich  is  reached  (at  present)  through  the  entrance  on  the 
lorth  side  of  the  pyramid:  you  descend  at  an  angle  of  26^ 
or  340  feet  to  reach  the  subterranean  chamber.  The 
■ollowing  extract  from  the  4th  edition  of  *'Our  Inheritance 
In  the  Great  Pyramid'*  by  Piazzi  Smyth,  will  thoroughly 
lltistrate  the  shape,  and  present  (and  ancient)  condition  of 
;his  chamber;  and  at  the  same  time  show  that  Prof.  Smyth 
iid  not  know,  or  conceive,  the  purpose  for  which  this 
i^hamber  was  originally  constructed;  viz. — "that  then  it 
x>ntained  within,  or  beneath  its  foot  (trending  down  from 
:he  north,  and  entering  at  a  point  about  49  feet  above  the 
>roxind,  near  the  middle  of  that  northern  side)  merely  an 
nclined  descending  passage  of  very  small  bore,  leading  to 
i  sort  of  subterranean,  excavated  chamber  in  the  rock, 
ibout  100  feet  vertically  under  the  center  of  the  base  of 
the  whole  built  monument. 

"This  one  subterranean  chamber  did  really  exist,  in  so 
Ear  as  it  had  been  begtm  to  be  carved  out,  deep  in  the  heart 
Df  the  rock,  with  admirable  skill.  For  the  workmen, 
having  cut  their  sloping  way  down  to  the  necessary  depth 
by  the  passage,  commenced  with  the  chamber's  ceiling, 
making  it  exquisitely  smooth,  and  on  so  large  a  scale  as 
46  feet  long  by  28  broad.  Then  sinking  down  the  walls 
from  its  edges  in  verticle  planes,  there  was  every  promise 
of  their  having  presently,  at  that  notable  100-foot  depth 
inside,  or  rather  imderneath  the  surface  of  the  otherwise 
solid    limestone  mountain,    a   rectangular   "hoWow    ?.^^e.e. 


300  THE    GREAT    PTBAMID   JEEZEH 

or  chamber,  whose  walls,  ceiling  and  floor  shotdd  all  be  |-^ 
perfect,  pattern  planes.     But  when  the  said  men,  the  origin- 
al workers  it  must  be  prestuned,  had  cut  downwards  from 
the  ceiling  to  a  depth  of  about  4  feet  at  the  west  end,  and 
13  feet  at  the  east  end,  they  stopped  in  the  very  midst  of  l^ 
their  occupation.     A  small,  very  small,  bored  passage  was  |j 
pushed  into  the  rock  merely  a  few  feet  further  toward  the 
south,  and  then  that  was  also  left  unfinished;  a  similar 
abortive  attempt  was  likewise  made  downwards,  but  with 
the  only  result,  that  the  whole  floor,  from  one  end  of  the 
chamber  to  the  other,  was  left  a  lamentable  scene  of  holes, 
rocks,  and  up-and-down,  fragmentary  confusion.     Verily, 
(seeing  that  the  whole  Ught  of  day  was  reduced  down 
there  to  a  mere  star-like  point  at  the  upper  end  of  the  long 
entrance  passage,  nearly  340  feet  long)  verily,  it  was  an 
answering  locality  for  **the  stones  of  darkness  and  the 
shadow  of  death."     (See  Plate  VI.  and  IX.)." 

Will  any  enthusiastic  Egyptologist  of  this  day,  that 
has  already  accepted  Prof.  Smyth's  theory  of  a  Deified 
Architect,  still  believe  with  him,  that  the  Subterranean 
Chamber,  or  any  other  portion  of  the  pyramid,  is  unfinished, 
or  in  other  words,  not  completed  in  exactly  the  way  it  was 
originally  designed?  We  think  not;  for,  when  the  reader 
broadens  out  to  the  theory — that  the  whole  pyramid,  in- 
cluding the  Sphinx,  the  different  passageways  and  this 
Subterranean  Chamber,  constitutes  one  '* grand  initiatory 
asylum,''  he  will  perceive  that  the  perfection  of  the  1 
ceiling,  and  the  chaos  of  the  floor,  represents  *Hhe  un- 
finished state  of  the  temple."  This  is  where  the  candidate 
was  first  brought  to  light  and  received  his  first  lesson  in 
astronomy. 

The  remaining  portion  of  the  hollow  or  vacant  space 
in  the  pyramid,  is  to  be  found  in  the  passageway  (desceftd- 
ing)  from  the  north  side  of  the  pyramid  down  to  the  sub- 
terranean chamber,  370. 5  feet;  the  horizontal  passage  from 
the  lower  end  of  the  grand  gallery  to  the  entrance  of  the 
Queen's  Chamber,  108.6  feet;  the    ascending  passageway 
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from  a  point  on  the  descending  passage  way  82  feet  from 
the  north  end,  to  the  beginning  of  the  Grand  Gallery, 
128.5  feet;  the  Grand  Gallery,  ascending,   from  a  point 
commencing  at  the  entrance  of  the  horizontal  passage- 
way,  to  its  ending  at  the   Ante-Chamber,    156.75   feet. 
And  then  the  well,  191  feet,  nearly  verticle,  and  the  Grotto, 
an  enlarged  space  within  the  well.     The  above  mentioned 
points  constitute   about  all  the  space  known  to  exist  within 
the  Great  Pyramid.     The  area  and  size  of  each  will  be 
given  in  another  chapter.     To  the  student  who  has  followed 
our  argument  and  conjectures  up  to  this  point,  we  would 
put  the  query:     Do  you  think,  or  imagine,  that  the  above 
mentioned  '* hollow'*  or  blank  space,  or  chambers  arid  passage- 
ways are  the  only  chambers,  etc.,  contained  in  that  massive 
grand  structure  ?    Think  of  the  size  of  it — covering  as  it  does 
over  13.34  acres  and  about  486  feet  high  when  it  was  perfectly 
encased  in  its  original  form,  and  containing  over  93,060,000 
cubic  feet  of  masonry.     Unless,  some  time  in  the  future 
other  chambers  are  discovered,  and  found  to  be  even  more 
spacious  than  those  now  known  to  the  world  at  large, 
inteUigent  humanity  will  begin  to  query,  and  stand  in  awe! 
at  this  wonderful  waste  of  material.     It  will  be  on  a  par 
^th  the  heavenly  bodies,  i.  e.,  if  v/e  discover  that  this  little 
insignificant  earth  of  ours,  is  the  only  planet  inhabited? 
The  author  does  believe  that  many  of  the  fixed  stars  are 
inhabited;  and  further  (which  will  be  possible  to  prove)^ 


that  the  Great  Pyramid  Jeezeh  contains  at  least  three 
more  chambers,  located  between  the  King's  Chamber  and 
the  apex  and  at  least  one  with  double  the  capacity  of  the 
latter.  And  we  will  now^  suggest  their  location.  After 
the  Queen's  Chamber  on  the  25th  layer  of  stone;  and  the 
King's  Chamber  at  the  50th  layer ;  we  would  place  the  next 
larg^er  chamber  on  the  75th  layer,  and  the  very  largest  hall, 
or  chamber  on  the  looth  layer  of  masonry.  This  chamber 
should  equal  in  capacity  the  other  three  below  it.  The 
filial,  or  fifth  chamber  on  the  120th  course  of  trvasotvrj*, 
and   its  size  shouM  be  just  one-half  that  oi  t\v.e  ^vcv^'^ 
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Chamber.     A  further  explanation  of  the  above  will  appear 
in  our  closing  chapter. 

(Sec.  62.)     The  records  of  all  past  history  (regardii 
the  Great  Pyramid)  are  a  imit  on  the  "tombic  subject' 
that  **No  remains  of  any  kind  of  cofiin  have  ever  been  report- 
ed to  have  been  foimd  in  any  chamber  or  passageway  of 
the  Great  Pyramid.** 

There  has  been  some  scholastic  question  of  late  ye 
as  to  whether  Herodotus  in  445  B.  C,  Strabo  18  A.  D 
Pliny  70  A.  D.,  and  others  of  the  more  mediaeval  ancien 
or  their  immediate  informants,  were  ever  actually  insidi 
the  Great  Pyramid ;  for  sometimes  it  has  been  maintaine 
that  the  edifice  was  inviolably  sealed,  and  that  what  the 
mentioned  of  the  interior  was  only  on  the  reports  of  tradi* 
tion.     All  written  history  seems  to  corroborate  the  abovi 
statement. 

That  subterranean  chamber,  which  ought  to  have  bee: 
the  first  thing  finished,  according  to  both  all  ancient  Egyp 
tian    ideas    and    the    **Lepsius   Law**  of   profane    Egyp-j; 
tian-Pyramid  building, — ^but  was  not.     The  very  chamber 
which  ought  to  have  contained   (if  it  was  built  for  the  same  | 
purpose,  that  all  subsequent  pyramids  were)  a  real  sculp- 
tured sarcophagus,  mummy,  paintings,   and    inscriptions, 
— but  which  only  really  held  the  rough,  nattual  rock-con- 
tents of  the  lower  part  of  the  room,  not  yet  cut  out  of  the  \ 
bowels  of  the  motmtain. 

In  short,  all  the  classic  and  idolatrous  nations  of  old 
(say  from  1400  B.  C.  to  820  A.  D.)  knew  nothing  whatever 
about  the  now  known  real  interior  of  the  Great  Pyramid's 
construction  or  purpose. 


)HE  GREAT  PYRAMID  ENTERED  FOR  THE  FIRST 
IME,  SINCE   ITS  ORIGINAL  BUILDERS  SEALED 
IT  UP,  THE  DATE  OF  WHICH  IS  UNKNOWN. 

(Sec  63.)  Caliph  Al  Mamoun,  son  of  Haroun  Al 
laschid,  of  the  ** Arabian  Nights'*,  during  the  early  part  of 
tfce  year  820  A.  D.  with  the  aid  of  his  Mohammedan  work- 
len,  has  to  his  credit  **the  first  to  enter' *(  by  a  forced  pas- 
igeway)  this  First  Great  Wonder  of  the  World.  He 
Irected  his  Mohammedan  workmen  to  begin  at  the  mid- 
|p  of  the  northern  side;  precisely,  says  Sir  Gardner  Wilk- 
son,  **as  the  founders  of  the  Great  Pyramid  had  foreseen, 
hen  they  placed  the  entrance,  (present  entrance)  not  in 
le  middle  of  that  side,  but  24  feet  and  some  inches  away 

the  east,  as  well  as  many  feet  above  the  ground  level, 
ard  labor,  therefore,  was  it  to  these  masons,  quarrying 
th  the  rude  instruments  of  that  barbarous  time,  into 
3ne-work  as  solid  (almost  before  them)  as  the  side  of  a  hill. 
They  soon  indeed  began  to  cry  out  **Open  that  won- 
rful  Pyramid!  It  could  not  possibly  be  done!'*  But  the 
liph  only  replied,  "I  will  have  it  most  certainly  done." 

his  followers  perforce  had  to  quarry  on  unceasingly  by 
^ht  and  by  day.  Weeks  after  weeks,  and  months  too,  were 
nsumed  in  these  toilsome  exertions;  the  progress,  how- 
er,  though  slow,  was  so  persevering  that  they  had  pen- 
rated  at  length  to  no  less  than  100  feet  in  depth  from  the 
trance.  But  by  that  time  becoming  thoroughly  ex- 
isted, and  beginning  again  to  despair  of  the  hard  and 
fcherto  fruitless  labor,  some  of  them  ventured  to  remember 
rtain  improving  tales  of  an  old  king,  who  had  found, 

making  the  calculation,  that  all  the  wealth  of  Egypt  in  his 
ne  would  not  enable  him  to  destroy  one  of  the  P)rramids. 
lese  murmuring  disciples  of  the  Arabian  prophet  were  in 
B  midst  of  their  various  counsel,  they  heard  a  great  stone 
idently  fall  in  some  hollow  space  within  no  m^ote  \iva.Tv 
ew  feet  on  one  i^de  of  them !    In  the  fall  of  that  paTt\cu\a.T 
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Stone,  there  almost  seems  to  have  been  an  accid 
was  more  than  an  accident.  Energetically,  howe^ 
instantly  pushed  on  in  the  direction  of  the  stranj 
hammers,  and  fire,  and  vinegar  being  employed  a| 
again,  until,  breaking  through  a  wall  surface,  th< 
into  the  hollow  way,  * 'exceeding  dark,  dreadful  to 
and  difficult  to  pass,"  they  said  at  first,  where  tt 
had  occurred.  It  was  the  same  hollow  way,  or 
the  pyramid's  inclined  and  descending  (present)  < 
passage ;  but  now  it  not  only  stood  before  another  r 
another  religion,  but  with  something  that  the  othe 
saw,  viz.,  its  chief  leading  secret,  for  the  first  tii 
the  foundation  of  the  building,  nakedly  expos* 
exhibiting  the  beginning  of  an  internal  arrange: 
the  Great  P}Tamid,  which  is  not  only  unknown  in 
every  other  Pyramid  in  Egypt,  but  which  the  a 
Here,  carefully  finished,  scrupulously  perfected,  a 
most  remarkably  sealed  up  before  he  left  the  bui 
fulfil  its  prophetic  destination  at  the  end  of  its  aj 
thousands  of  years.  A  large  angular  fitting  sto 
had  made  for  ages,  with  its  lower  flat  side,  a  smo 
polished  portion  of  the  ceiling  of  the  inclined  and 
entrance  passage,  quite  indistinguishable  from  an 
part  of  the  whole  of  its  line,  had  now  dropped  o 
floor  before  their  eves;  and  revealed  that  there  ^ 
behind  it,  or  at  and  in  that  point  of  the  ceiling  ^ 
had  covered,  the  end  of  another  passage,  clearly  as 


PYRAMID  ENTERED,  FIRST  TIME  NOTED  305 

tion;  so  the  grim  crew  of  Saracen  Mussulmans  broke  away 
sideways  or  round  about  to  the  west  through  the  smaller 
ordinary  masonr}%  and  so  up  again  (by  a  huge  chasm  still 
to  be  seen,  and  indeed  still  used  by  all  would-be  entrants 
into  the  further  interior)  to  the  newly  discovered  ascend- 
ing passage,  at  a  point  past  the  terrific  hardness 
of  its  lower  granite  obstruction.  They  did  up  there,  or 
at  an  elevation  above,  and  a  position  beyond  the  port- 
cullis, find  the  passage  way  still  blocked,  but  the  filling 
material  at  that  part  was  only  limestone;  so,  making  thenx- 
selves  a  very  great  hole  in  the  masonry  along  the  western 
side,  they  there  wielded  their  tools  with  energy  on  the  long 
fair  blocks  which  presented  themselves  to  their  view.  But 
as  fast  as  they  broke  up  and  pulled  out  the  pieces  of  one  of 
the  blocks  in  this  strange  ascending  passage,  other  blocks 
above  it,  also  of  a  bore  just  to  fill  its  full  dimensions,  slid 
down  from  above,  and  still  what  should  be  the  passage  for 
human  locomotion  was  solid  stone  filling.  No  help,  however, 
for  the  workmen — the  Commander  of  the  Faithful  is  present 
and  insists  that,  whatever  the  number  of  stone  plugs  still 
to  come  down  from  the  mysterious  reservior,  his  men  shall 
hammer  and  hammer  them,  one  after  the  other,  and  bit 
by  bit  to  little  pieces  at  the  only  opening  where  they  can  get 
at  them,  until  they  do  at  last  come  to  the  end  of  all.  So 
the  people  tire,  but  the  work  goes  on;  and  at  last,  yes!  at 
last !  the  ascending  passage,  beginning  just  above  the  granite 
portcullis,  and  leading  thence  upward  and  to  the  south 
is  announced  to  be  free  from  obstruction  and  ready  for 
essay.  Then,  by  Allah,  they  shouted,  the  treasures  of 
the  Great  Pyramid,  sealed  up  from  the  fabulous  times 
of  the  mighty  Ibn  Salhouk,  and  undesecrated,  as  it  was 
long  supposed,  by  mortal  eye  during  all  the  intervening 
thousands  of  years,  lay  full  in  their  grasp  before  them. 

On  they  rushed,  that  bearded  crew,  thirsting  for  the 
promised  wealth.  Up  no  less  than  no  feet  of  the  steep 
incline,  crouched  hands  and  knees  and  chin  togechet^ 
through  a  passage  of  royally  poUshed  white  \\Taes^OTv^,\i>aL\. 

£0 
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only  47  inches  in  height  and  41  in  breadth  they  had  pain- 
fully to  crawl,  with  their  torches  burning  low.  Then 
suddenly  they  emerge  into  a  long  tall  gallery,  of  seven  times 
the  passage  height,  but  all  black  as  night  and  in  a  death- 
like calm  (see  Plate  XL);  still  ascending  though  at  the  j 
strange  steep  angle,  and  leading  them  away  farther  and  » 
still  more  far  into  the  very  inmost  heart  of  darkness  of  this  ' 
imprisoning  mountain  of  stone.  In  front  of  them,  at  first 
entering  inco  this  part  of  the  now  termed  ** Grand  Galleiy," 
and  on  the  level,  see  another  low  passage;  on  their  right 
hand  (see  Plates  IX.  and  X.)  a  black,  ominous-looking  J; 
well's  mouth,  more  than  140  feet  deep,  and  not  reaching 
water  but  only  lower  darkness,  even  then;  while  onwards 
and  above  them,  a  continuation  of  the  glorious  gallery 
or  upward  rising  hall  of  seven  times,  leading  them  on,  as 
they  expected,  to  the  possession  of  all  the  treasures  of  the 
great  ones  of  antediluvian  times.  Narrow,  certainly,  was  the 
way — only  6  feet  broad  anyivhere,  and  contracted  to  3 
feet  at  the  floor — ^but  28  feet  high,  or  almost  above  the 
power  of  their  smoky  lights  to  illuminate;  and  of  polished, 
glistening,  marble-like,  cyclopean  stone  throughout.  (See 
Plate  XIV.) 

That  must  surely,  thought  they,  be  the  high-road 
to  fortune  and  wealth.  Up  and  up  its  long  ascending 
floor  line,  therefore,  ascending  at  an  angle  of  26°,  these 
determined  marauders,  with  their  lurid  fire-lights,  had  to  j;.^ 
push  their  dangerous  and  slippery  way  for  150  feet  of 
distance  more;  then  an  obstructing  3  foot  step  to  climh 
over  (what  could  the  architect  have  meant  by  making* 
step  so  tall  as  that?);  next  a  low  doorway  to  bow  their 
heads  most  humbly  beneath  ("It  is  a  rocky  road  up  *<> 
the  zenith  of  the  hill  of  science  and  even  the  king  on  to 
thro7te,  must  stoop  to  conquer.'*)  (See  Plates  XII.  and 
XIV.);  then  a  hanging  portcullis  to  pass,  almost  to  creepy  ♦ 
under,  most  submissively;  then  another  low  doorway. j  -t. 
in  awful  blocks  of  frowning  red  granite  both  on  either  sidfel^^r ; 
and  above  and  below.     But  after  that,  they  leaped  withotlt|j^^  , 
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further  let  or  hindrance  at  oiice  into  the  grand  chamber, 
which  was  and  is  still,  the  conclusion  (so  far  as  is  known) 
of  everything  fornxing  the  Great  P)rramid*s  interior;  the 
chamber  to  which,  and  for  which,  and  toward  which, 
according  to  every  subsequent  writer  (for  ho  older  ones 
knew  any  fragment  of  a  thing  about  it),  in  whatever 
other  theoretical  point  he  may  differ  from  his  modem 
fellows — the  whole  Great  Pyramid  was  originally  built. 
<See  Plate  XV.) 

And  what  find  they  there,  those  maddened  followers 
in  Caliph  Al  Mamoun *s  train  ?  A  right  noble  apartment ,  now 
called  the  King*s  Chamber,  roughly  34  feet  long,  17  broad, 
and  19  high,  of  polished  red  granite  throughout — ^walls, 
floor,  and  ceiling;  in  blocks  squared  and  true,  put  together 
with  such  exquisite  skill  that  no  autocrat  emperor  of  recent 
times  could  desire  anything  more  solidly  noble  and  at  the 
same  time  beautifully  refined. 

Ay,  ay,  no  doubt  a  well-built  room,  and  a  handsome 
one,  too;  but  what  does  it  contain?  where  is  the  treasure? 
The  treasure!  Yes,  indeed,  where  are  the  promised  silver 
and  gold,  the  jewels  and  the  arms?  The  plundering  fana- 
tics look  wildly  around  them,  but  can  see  nothing,  not  a 
single  dirheni  anywhere.  They  trim  their  torches  and 
carry  them  again  and  again  to  every  partof  that  red-walled, 
flinty  hall,  but  without  any  better  success.  Nought  but 
pure,  polished,  red  granite,  in  mighty  slabs,  looks  calmly- 
down  upon  them  from  every  side.  The  room  is  clean, 
garnished  too,  as  it  were;  and,  according  to  the  ideas  of 
its  founders,  complete  and  perfectly  ready  for  its  visitors, 
so  long  expected,  and  not  arrived  yet;  for  the  gross  minds 
of  those  who  occupy  it  now  find  it  all  barren ;  and  declare 
that  there  is  nothing  whatever  of  value  there,  in  the  whole 
extent  of  the  apartment  from  one  end  to  another;  nothing, 
except  an  empty  stone  chest  without  a  lid. 

The  Caliph  Al  Mamotm  was  thunderstruck,  on  receipc 
of  this  information.  He  had,  through  his  workmen,  atrW^d 
at  the  very  tiltimate  part  of  the  interior  oi  tlcve  GrteaX^^^^- 
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mid  he  had  so  long  di^ired  to  take  possession  of;  and  had 
now,  on  at  last  carrying  it  by  storm,  found  absotately 
nothing  that  he  cotdd  make  any  use  of,  or  saw  the  smallest 
value  in.  So  being  signally  defeated  though  a  commander 
of  the  Faithful,  his  people  began  plotting  against  him. 

But  Al  Mamoun  was  a  Caliph  of  the  able  day  of  East- 
em  rulers  for  managing  mankind;  so  he  had  a  large  sum  of 
money  secretly  brought  from  his  treastcry,  and  buried  by 
night  in  a  cercain  spot  near  the  end  of  his  own  quarried  en- 
trance-hole. Next  day  he  caused  these  same  workmen  to  / 
dig  precisely  there,  and  behold!  although  they  were  only  I 
digging  in  the  Pyramid  masonry  just  as  they  had  been  doing 
during  so  many  previous  days,  yet  on  this  day  they  found 
a  treasure  of  gold;  and  the  Caliph  ordered  it  to  be  counted 
and  lo!  it  amoioited  to  the  exact  sum  that  had  been  in- 
curred in  the  works,  neither  more  nor  less.  And  the  Caliph 
(of  course)  was  astonished,  and  said  he  could  not  under- 
stand how  the  kings  of  the  Pyramid  of  old,  actually  before 
the  Deluge,  could  have  known  exactly  how  much  money  he 
would  have  expended  in  his  undertaking;  and  he  was  (ap- 
parently) los.t  in  surprise.  But  as  the  workmen  got  paid  for 
their  labor,  and  cared  not  whose  gold  they  were  paid  with 
so  long  as  they  did  get  their  wages,  they  ceased  their  com- 
plaints, and  dispersed;  while  as  for  the  Caliph,  he  returned 
to  the  city,  El  Fostat,  notably  subdued,  musing  on  the  won- 
derful events  that  had  happened;  and  both  the  Grand  Gal- 
lery, and  the  King's  Chamber,  with  its  **stone  chest  with- 
out a  lid"  were  troubled  by  him  no  more.  ^ 

The  way  once  opened,  though  no  more  traversed,  by 
the  Caliph  Al  Mamoun  (as  he  presen  tly  left  Egypt  for  his  more 
imperial  residence  in  Bagdad,  Asiatic  Turkey,  and  ended  his 
days  there  in  842  A.  D.,  about  40  years  before  the  time  of 
Alfred  the  Great.  That  way  into  the  Great  Pyramid  then 
remained  free  to  all;  and  "men  did  occasionally  enter  it," 
Says  one  of  the  most  honest  chroniclers  of  thatperiod,  "for 
many  years,  and  descended  by  the  slippery  passage  which 
IS  in  it,  with  no  other  aWe^ed  T^^M\t  than  that  some  of 
tbezn  car^  ^-^^  others  d\ed?'  V^T^ 
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The  history  of  Egypt,  from  the  reign  of  the  Caliph  Al 
Mamottti  down  to  the  invasion  of  that  land  by  Napoleon 
Bonaparce,  with  his  70,000  red-republican  soldiers  in 
the  year  1798,  is  one  of  bloodshed  atfd  mia'der;  as  very 
few,  if  any,  of  its  rulers  actually  died  a  natural  death. 
Under  sttch  circumstances,  very  little  reliable  history  exists ; 
either  regarding  that  coimtry,  or  the  Great  Pyramid  chat 
still  stands  on  the  banks  of  the  Nile. 

The  city  of  El  Fostat,  in  sight  of  the  Great  Pyramdi 
was  taken  and  btimed,  and  the  women  reduced  to  slavery^ 
A.  D.,  905.  From  that  time  down  to  970  A.  D.  when  El 
Kahireh,  or  Cairo,  was  founded  by  Gohar — anarchy, 
bloodshed,  rival  and  shortlived  rulers,  invasions,  desola- 
tions, slaughters  and  battles  form  the  record;. and  little  or 
no  better  for  a  century  following. 

Professor  John  Greaves^  the  Oxford  Astronomer^  Vis- 
its THE  Great  Pyramid. 

(Sec.  64)  Among  the  first  of  the  scientists  to  visit  the 
Great  Pyramid  in  modern  times,  was  Prof.  Greaves,  in  the 
year  T637  A.  D.  His  conclusions,  after  making  many  scien- 
tific measurements,  were  given  to  the  public  through  his 
writings,  and  lectures,  and  started  the.  scientific  world  to 
thinking.  His  example  soon  found  imitators,  that  visited 
the  pyramid,  and  they  increased  in  numbers  as  the  centuries 
passed  by. 

The  natural  instinct  of  nations  soon  singled  out  the 
Great  Pyramid  as  being  far  more  interesting  than  any  ocher 
monument  of  the  general  Pyramid  kind;  while  in  that  one 
buildings  again,  the  same  empty  stone  chest,  which  had  so 
aflfronted  the  Caliph  Al  Mamoun,  still  offered  itself  there 
in  the  interior  too,  as  the  chief  object  for  explanation. 
Why  was  it  in  such  a  place  of  honor?  Why  was  the  whole 
Pyramid  arranged  in  subservience  to  it?  Why  was  it, 
this  mere  coffer-box,  so  unpretending  and  plain?  Why 
was  it  empty,  lidless  and  utterly  without  inscription, 
continually  demanded  modem  Europe?  (It  s\xo>3\^  \i^ 
no  enigma  to  an  ''Illustrious  Mason.") 
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Gradoalhr  the  notioa  grew  that  it  mi^t  be  a  saroopha- 
gas:  and  that  it  was  a  sarcopfa^ns;  and  that  it  had  been 
intended  for  "that  Riaraoh  who  (in  1542  B.  C.)  drove  the 
Israelites  oat  of  Egypt:  and  who^  in  the  end,  leaving  his 
body  in  the  Red  Sea,  never  had  the  opportunity  of  being 
deposited  in  his  own  tomb/* 

But  this  idea  was  effectually  quashed,  for  amongst 
other  reasons,  this  forcible  one — ^that  the  Great  Pyramid 
was  not  only  btiilt,  but  had  been  sealed  up  too  in  all  its 
more  special  portions,  long  before  the  birth  even  of  that 
Pharaoh.  Nay,  before  the  birth  of  Isaac  and  Jacob  as  well; 
which  disposes  likewise  of  the  attempt  to  call  the  Great 
Pyramid  **the  tomb  of  Joseph,"  whose  mortal  remains 
being  carried  away  by  the  Israelites  in  their  exodus,  left 
the  vacancy-  we  now  see  in  the  coffer  <»•  stone  box.  Also 
the  story  of  its  being  the  coffer  of  King  Cheops,  or  Chemmis, 
of  the  Royal  and  Fourth  Dj-nasty,  and  supposed  btdlder . 
of  the  Great  Pyramid  according  to  the  Greeks.  Where- 
upon Professor  Greaves  pointed  out  "that  Diodorus  had 
left,  over  i  ,600  years  since,  a  memorable  passage  concerning 
Chemmis  (Cheops)  the  builder  {supposed)  of  the  Great  Pyra- 
mid, and  Cephren  (Shafre)  the  equally  royal  founder 
of  the  Pyramid  adjoining.  Although,"  said  he,  **those 
kings  intended  these  for  their  sepulchres,  yet  it  happened 
that  neither  of  them  were  buried  there:  For  the  people 
being  exasperated  against  them  by  reason  of  the  toilsome- 
ness  of  these  works,  and  for  their  cruelty  and  oppression, 
threatened  to  tear  in  pieces  their  bodies,  and  with  ignominy 
to  throw  them  out  of  their  sepulchres.  Whereupon  both 
of  them,  dying,  commanded  their  friends  to  bury  them  in 
an  obscure  place.*' 

Again,  both  Professor  Greaves  and  other  scholars  sal- 
utarily brought  up  to  check  the  then  public  mania  for  call- 
ing' the  coffer  Cheops'  coffin,  the  very  clear  account  of 
Herodotus  that  King  Cheops  could  not  possibly  have  been  1 
buried  in  the  Great  Pyramid  building  above,  simply  because 
he  was  buried  low  down,  in  a  totally  different  place;  viz.,  I 
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"in  a  subterranean  region,  on  an  island  there  surrounded 
by  the  waters  of  the  Nile."  And  as  that  both  necessarily 
and  hydraulically  means  a  level  into  which  the  Nile  water 
could  naturally  flow,  it  must  have  been  at  a  depth  of  more 
than  fifty  feet  beneath  the  very  bottom  of  even  the  un- 
finished subterranean  chamber,  the  deepest  work  found 
yet  underneath,,  or  connected  in  any  way  with,  the  Great 
Pyramid.  Exactly  such  a  locality,  too,  both  sepulchral,  and 
with  precisely  the  required  hydraulic  conditions,  has  since 
then  been  found  about  i  ,ooo  feet  southeast  of  the  Pyramid 
building.     (See  Plate  XIX.) 

The  Sarcophagus  Th^ry  Successfully  ExplodiSd. 

(Sec.  65.)  All  the  single  sarcophagus  propositions 
for  the  benefit  of  that  most  remarkable  stone  chest  in 
the  red-granite  chamber  of  the  Great  Pyramid  having  failed 
their  remains  have  been  merged  into  a  sort  of  general  sar-^ 
cophagus  theory,  that  some  one  must  have  been  buried  in  it. 
And  this  notion  finds  much  favor  with  the  Egyptologists, 
as  a  school;  though  facts  are  numerously  against  them, 
even  to  their  own  knowledge.  They  allow,  for  instance, 
that  in  no  other  Pyramid  is  the  sarcophagus — as  they  boldly 
call  the  empty  stone  cliest,  or  granite  box  of  other  authors — 
contained  high  up  in  the  body  of  the  Pyramid,  far  above 
the  surface  of  the  ground  outside;  that  in  no  other  case, 
("excepting  the  sarcophagus  of  the  second  Pyramid,  but 
which  is  not  known  to  have  ever  been  occupied  by  a  mum- 
my**), it  is  perfectly  devoid  of  adornment  or  inscription; 
that  in  no  other  case,  not  even  the  exception  just  alluded  to 
in  regard  to  the  Second  Pyramid,  has  the  lid  so  strangely 
vanished;  in  no  other  case  are  the  neighboring  walls  and 
passages  so  devoid  of  hieratic  and  every  mythological 
emblem;  in  fact,  they  confess  that  the  red  granite  coffer, 
with  all  that  part  of  the  Great  Pyramid's  chambers  and 
ascending  passages  where  it  is  found,  is  entirely  unique 
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was  tmknown  before  Caliph  Al  Mamoun's  day  (820  A.  D.) 
and  is  strictly  peculiar  to  the  Great  Pyramid. 

Observe  also  with  the  alleged  "sarcophagus,"  in  the 
King's  Chamber  (for  so  is  that  apartment  now  most  gener- 
ally termed),  that  there  was  no  ancient  attempt  to  build 
the  vessel  up  and  about  in  solid  masonry,  in  the  most  usual 
and  truly  effective  manner  for  securing  a  dead  body  invio- 
late. On  the  contrary  there  were  magnificently  built 
white  stone  passages  of  a  most  lasting  description,  ready  to 
lead  a  stranger  right  up  to  such  far  interior  sarcophagus 
from  the  very  entrance  itself;  while,  more  notably  still, 
the  shapely  King*s  Chamber  was  intended  to  be  ventilated  in 
the  most  admirable  manner  by  the  ''atr  channels"  dis- 
covered by  Col.  Howard  Vyse,  in  1837  A.  D.;  evidently 
(as  the  actual  fact  almost  enables  us  to  say  with  security) 
in  order  that  men  might  come  there  in  the  latter  day, 
and  look  on  and  deal  with,  that  granite  chest,  (key  to  the 
**Source  of  Measures")  and  look  on,  and  deal  with  that 
open  chest  and  live  and  not  die. 

Meanwhile,  some  few  men  with  broad  views  and  true 
in  scientific  researches — witness  M.  Jomard  in  the  celebrated 
** Description  de  I'Egypte,"  and  Sir  Gardner  Wilkinson  in 
his  own  most  deservedly  popular  works— had  begun  to 
express  occasional  doubts  as  to  whether  any  dead  body 
either  of  a  king  or  of  any  other  mortal  man  ever  was  deposit-  | 
ed  in  the  open  vessel  of  the  King's  Chamber.  | 

To  quote  all  the  ''pro's  and  con's''  of  even  the  scientific 
and  noted  men  of  the  past,  requiring  this  **stone  puzzle," 
would  require  over  100  volumes,  as  large  as  this  to  give 
the  subject  fair  publicity.     We  cannot,  however,  overlook 

the  celebrated 

John  Taylor's  Theory. 

In  the  midst  of  such  scenes,  illustrating,  unfortunately, 
what  is  actually  going  on,  and  chiefly  applauded  still, 
among  the  Egyptologists  of  the  nineteenth  century,  came  in- 
to public  favor  the  celebrated  John  Taylor.  (He  was  bom 
in  178T  and  died  in  1864.)     The  result  of  his  long  and 
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respectful  researches,  sti^;gests  more  or  less  that,  'The 
cofEer  in  the  King's  Chamber  of  the  Great  P3^amid  was 
intended  to4>e  a  standard  measure  of  capacity  and  weight;^ 
primarily  in  a  special,  exclusive,  or  selective  manner, 
but  ultimately  for  all  nations;  and  certain  nations,  he  con- 
sidered, did  thence  originally  receive  their  weights  and 
measures;  so  that  those  of  them  who  still  preserve,  to  some 
degree,  with  their  language  and  history,  their  hereditary, 
aboriginal  weights  and  measures,  may  yet  trace  their 
prehistoric  connection  substantially  with  that  one  primeval, 
standard,  metrological  center  for  all  the  future  world,  the 
Great  P)rramid. 

**When  the  British  farmer  measures  his  wheat,  in 
what  term  does  he  measure  it?  In  quarters.  Quarters  of 
what?  The  existing  British  farmer  does  not  know;  for 
there  is  no  capacity  measure  now  on  the  Statute  book 
above  the  quarter;  but,  from  old  custom,  he  calls  his  largest 
com  measure  a  quarter.  Whereupon  John  Taylor  adds 
in  effect:  **The  quarter  com  measures  of  the  British 
farmer  are  fourth  parts  or  quarters  of  the  contents  of  the 
coffer  in  the  King's  Chamber  of  the  Great  Pyramid;  and 
the  true  value  in  size  of  its  particular  com  measure,  has 
not  sensibly  deteroriated  during  all  the  varied  revolutions 
of  mankind  in  the  last  4,000  years.*' 

John  Taylor's  Copper  Theory  Practically 

Examined. 

The  above  is  a  statement  not  to  be  implicitly  accepted 
without  a  full  examination ;  and  something  in  that  way  can 
iorttmately  be  instituted  very  easily ;  as  thus : — The  first 
part  of  the  problem  is  merely  to  determine  the  cubical 
<X)ntents  of  the  vessel  known  successively,  from  Caliph 
JVl  Mamoun's  day  to  our  own,  as  the  * 'sarcophagus," 
**the  empty  box,"  "the  lidless  stone  chest,"  or  more  philo- 
>phically  and  safely,  so  as  not  to  entangle  ourselves  with 
ly  theory,  "the  coffer,"  in  the  King's  Chamber  of  the 
IGreat  Pyramid.     From  Colonel  Howard  Vyse's  \ta^ot\^Tv\. 
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work  are  drawn  forth  and  arranged,  in  the  following  table, 
all  the  chief  menstirations  taken  between  1550  A.  D.  and 
1840  A.  D.,  some  of  the  principal  authors  being  consulted 
in  their  original  writings.  Their  measures,  generally 
given  in  feet,  or  feet  and  inches,  (the  feet  of  all  authors 
when  not  otherwise  particularized,  have  been  here  assumed 
as  English  feet,  and  in  some  cases  may  require  a  correction 
on  that  account,  but  not  to  any  extent  sufficient  to  explain 
the  chief  anomalies  observed)  or  Metres,  are  all  here  set 
down  in  British  inches,  to  give  a  clearer  view  of  the  prog- 
ress of  knowledge  in  this  particular  matter.  And  now 
our  only  bounds  to  exactness  will  be,  the  capability  of 
these  educated  men  of  Europe  to  apply  accurate  instrumen- 
tation to  a  regularly  formed  and  exquisitely  prepared 
specimen  of  ancient  mechanical  art. 

MODERN  MEASURES  OF  THE  GREAT  PYRAMID  COFFER  UP  TO  1864 


Authors  of 

Date 

Coffer 

Exterior 

Interior 

Measurements 

Material  as  Named 

Length  |Breadth|  Height 

Length  IBreadthI  Depth 

Bellonius 

A.  D. 
1553 
1591 
1610 

1618 
1638 
1647 
1655 
1674 
1692 
1693 
1699 
1709 
1715 
1721 
1743 
1799 

1799 
1801 
1801 
1801 
1805 
1817 
1817 
1831 
1837 
1864 
1AA4 

Black  Marble. . . 
Black  Marble. . . 

144 

144 

84 

102 
87.5 
86. 
86. 
74. 
90. 
86. 
84. 
84. 

84. 
84. 
84. 
84. 

90.592 

87.5 

90. 

78. 

92.     • 

90. 

90. 

88. 

90.5 

90.1 

72 

60 

47 

39.76' 

37. 

40. 

37. 

48. 

37. 

36. 

42. 
36. 
30. 
48. 

39.450 

39.75 

42. 

38.75 

38. 

39. 

39. 

36. 

39.0 

38.78 

38.75 

38.68 

•    - 

P.  Alpiaus 

60 

Breast 

High 

60 
39.76 
40. 
40. 
40. 
48. 
39. 
42. 
42. 
36. 
42. 
36. 
38. 

44.765 
39.75 
42. 
41.6 

42.'" 

39.6 

37. 

41.0 

41.87 

• 

Sandys 

De  Villamont . . 

Black  Marble..  . 
Thebaic 

' 

Prof.  Greaves .  , 
De  Monconys .  . 

77.856 

26.616 

34.320 

M.  Thevenot. . . 
M.  Lebrun 

Hard  Porphjoy 

76. T 

29. T 

M.  Maillet 

Granite 

Marble 

Like  Porphyry. 
Thebaic  Marble 

Granite . 

Granite . 

Granite . 

? 

Granite . 

Granite . 

Granite 

De  Careri 

Lucas 

74. T 
72. T 

26. T 

Eflrmont 

Pere  Sicard.. .  . 

Dr.  Shaw 

Dr.  Perry 

72. T 

24. 

M.  Denon 

M.  Jomard  and 

Eg.  Fr.  Ac... 

Dr.  Clarke 

77.836 

26.694 

37.285 

Mr,  Hamilton.  . 
Dr.  Whitman .  . 

78. T 
66.? 
80. T 
78. T 

30. T 
26.75? 
26.? 
27.? 

32. 

Dr.  Wilson... 

34.5 

M.  Caviglia.  .  .  . 
Dr.  Richardson 

Red  Granite.. .  . 
Red  Granite. . .  . 

Sir  G.Wilkinson 

Howard  Vyse.  . 

78.0 
77.98 

26.6" 
86.78 

34.5 

Piazzi  Smyth... 
Dr.  Grant 

Red  Granite. . .  . 
Red  Granite.. .  . 

S4.M 

Mr.Jas.Simpson  18B4 

89.92 

41.23 

77.85 

26.70 

34.31 

N.B. — A  note  of  interrogation  after  any  of  the  interior 
measures  indicates  that  tney  1n.ave  been,  obtained  by  ap- 
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plying  to  the  exterior  meastires  the  "thickness*,  as  given 
by  the  observer;  such  thickness  being  supposed  to  apply 
to  the  sides, and  not  to  the  bottom, which  maybe  different. 

Review  of   the  "Coffer  Measure"  as  Given  Above. 

Look  at  them,  is  not  the  list  a  little  appalling  ?  An  ordi- 
nary carpenter  amongst  us  uses  sixteentos  of  an  inch  quite 
frequently,  and  sometimes  undertakes  to  make  a  special 
piece  of  cabinet  work  **fit  to  a  thirty-secondth  of  an  inch"; 
but  our  learned  travelers  commit  errors  of  many  whole 
inches;  and  this  when  they  are  voluntarily,  and  of  their 
own  prompting  only,  meastiring  the  one  and  only  internal 
object  which  they  found  to  measure,  or  thought  should  be 
described  bv  measure,  in  the  whole  interior  of  the  Great 
Pyramid. 

Professor  Piazzi  Smyth,  after  making  several  visits, 

and  spending  many  months  in  measuring  the  Great  Pyramid 

both  inside  and  outside,  with  the  most  carefully  prepared 

special  implements  of  measure,  says:    **I  feel  compelled  to 

say,  that  out  of  the  twenty-seven  quoted  authors  no  less 

than  twenty-two  must  be  discharged  summarily  as  quite 

incompetent,  whatever  their  mental  attainments  other- 

^wise,  to  talk  before  the  world  about  either  size  or  propor- 

"tion  in  any  important  practical  matter. 

"Professor  Greaves  in  1638,  the  French  Academicians 
in  1799,  and  Colonel  Howard  Vyse  in  1837,  are  therefore 
"the  only  three  names  that  deserve  to  live  as  coffer  measurers 
in  the  course  of  250  years  of  legions  of  educated  European 
"Visitors.     Of  these  three  parties  thus  provisionally  accepted, 
"the  foremost  position  might  have  been  expected  for  the 
-Academicians  of  Paris.     Professor   Greaves   lived  before 
"the  day  of  European  science  proper.     While  Colonel  How- 
ard Vyse  did  not  lay  himself  out  for  very  refined  measure- 
?xients;   but  rather  went   through  what  he   felt  himself 
*  'Obliged- to  undertake  in  that  direction,  in  the  same  fearless, 
'  "ttiorough-going,  artless  but  most  honest  manner  in  which. 
I  "^lie  Duke  of  Wellington  was  accustomed  to  review  a  picXArt^ 
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exhibition  in  London,  beginning  with  No.  i  in  the  catalogue 
and  going  through  with  the  whole  of  them  conscientiously 
to  the  very  last  number  on  the  list. 

"The  Coloners  measures,  therefore,  are  respectable 
and  solidly  trustworthy  with  regard  to  large  quantities, 
but  not  much  more. 

**With  the  French  Academicians  it  is  quite  another 
thing;  they  were  the  men,  and  the  successors  of  the  men, 
who  had  been  for  generations  measuring  arcs  of  the  meri- 
dian, and  exhausting  all  the  refinements  of  microscopic 
bisections  and  levers  of  contact  in  determining  the  precise 
standard  scales.     Their  meastires,  therefore,  ought  to  be 
true  to  the  thousandth,  and  even  the  ten-thousandth  part 
of  an  inch;  and  perhaps  they  are  so  in  giving  the  length 
and  breadth  of  the  coffer;  but,  alas!  in  their  statements  of 
the  depth  inside,  and  the  height  outside,  there  seems  to  have 
been  some  incomprehensible  mistake  committed,  amotmting 
to  nearly  three  inches.     Under  such  circtmistances  and  after 
having  failed  to  obtain  any  satisfactory  explanation  from 
the  Perpetual  Secretary  of  the  Academy  in  Paris,  I  have 
been  compelled  to  discharge  the  French  Academy,  also, 
from  the  list  of  fully  trustworthy  competitors  for  usefulness 
and    fame    in     Pyramid     coffer     metrology.     Only    two 
names  therefore,   are  left — Howard   Vyse,   who  has  been 
already  characterized  and  Greaves,  in  whom  we  have  most   | 
fortunately  a  host  indeed.  * '  I 

Sketch  of  the    Eastern  Traveling  Oxford    Astron- 
omer, Prof.  Greaves,  in  1673 

(Sec.  66.)  He  lived  before  the  full  birth  of  European 
science,  but  on  the  edge  of  an  horizon  which  is  eventful  & 
in  scientific  history;  with  an  unusual  knowledge,  too,  of  y 
Oriental  languages,  and  a  taste  for  travelling  in  the  then  L 
turbulent  regions  of  the  East,  Prof.  Greaves  belongs  al- 
most to  the  heroic  time.  Immediately  behind  him  were, 
if  not  the  dark  ages,  the  scholastic  periods  of  profitless 
verbal  disquisitions;  and  in  front,  to  be  revealed  after  htf 
death,  were  the  germs  of  the  mechanical  and  phys 
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natural  philosophy  which  have  since  then  changed  the 
face  of  the  world. 

Now  every  other  visitor  to  the  Great  Pyramid,  both,  * 
before  and  since  Greaves,  paid  vastly  more  attention  to 
the  exterior  than  the  interior  of  the  coffer,  he  defined  it 
particularly  thus: — **It  is  in  length  on  the  west  side  6.488 
feet,"  **in  breadth  at  the  north  end,  2.218  feet,"  **the 
depth  is  2 .  860  feet." 

Greaves*  and  Vyse's  Coffer  Capacity  Determinations. 

Cubical  contents  of  the  coffer  in  English  inches  by 
Greaves'  full  measures,  in  1838 : — 

77.856  X  26.616  X  34.320  =  71.118. 

And  by  Howard  Vyse's  measures,  taken  in  1837: — 
78.0  X  26.5  X  34.5  =  71.311. 

Several  small  corrections  may  possibly  be  applicable 
to  these  numbers  as  read  off;  we  may  accept  for  a  iirst 
approximation  the  mean  of  the  above  statements,  or  71,214 
cubic  inches,  as  the  apparent  capacity  contents  of  the  coffer 
of  the  King's  Chamber. 

Now,  what  proportion  does  that  number  bear,  to  the 
capacity  of  four  modem  English  com  quarters,  in  terms  of 
which  British  wheat  is  measured  and  sold  at  this  date 
(1907)? 

One  English  gallon  is  declared  to  be  equal  to  277 .  274 
cubic  inches;  which  quantity  being  multiplied  for  bushels, 
quarters,  and  four  quarters,  yields  70,982.144  English 
cubic  inches.  Whence  the  degree  of  agreement  between 
a  quarter  modem  British  and  a  fourth  part  of  the  ancient 
iDoffer,  or  granite  box,  and  possible  type  of  a  both  primeval 
and  ancient  com  measure  in  the  Great  Pyramid,  is  at  this 
present  time  as  17,746  :  17,804. 

Red  Granite  the  True  Material  of  the  Coffer. 

By  reference  to  the  third  column  in  our  last  table  of 
Modem  Measurements  of  the  Coffer,"  it  will  be  ob^etve^ 
lat  tnrveUef»  have  assigned  the  coffer  to  almost  evex^ 
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mineral,  from  black  marble  to  red  granite,  and  porphyry 
of  a  color  which  no  one  has  ventured  to  name.  Yet  John 
Taylor  concluded  for  porphyry,  and  called  the  vessel  the 
** Porphyry  Coffer,"  even  Piazzi  Smjrth  in  his  early  volume 
of  **Life  and  Work,"  published  before  visiting  the  pyramid, 
named  it  porphyry. 

He  says:  *' Nevertheless,  I  having  at  last  visited 
Egypt  in  1864-5,  after  the  publication  of  the  first  edition 
of  my  work,  spent  almost  whole  days  and  weeks  in  the 
King's  Chamber  of  the  Great  Pyramid  until  all  sense  of 
novelty  and  needless  mystery  in  small  things  had  worn 
away;  and  decided  without  the  smallest  hesitation,  for  the 
material  of  the  coffer  being  syenitic  granite,  exceedingly 
like  but  perhaps  a  little  harder  as  well  as  darker  than 
the  constructive  blocks  of  the  walls  of  the  King's  Chamber 
containing  it." 

In  every  possible  or  even  imaginable  instance,  such 
hard  granite  is  wonderfully  distinct,  naturally  from  the 
soft  limestone  (sometimes,  but  with  less  error,  called 
marblej  of  the  rest  of  the  Great  Pyramid's  structure;  and 
it  is  not  a  little  important,  in  all  Pyramid  research  there 
to  be  able  in  that  monument  to  detect  for  certain  when- 
ever the  primeval  architect  abandoned  the  use  of  the  lime- 
stone he  had  at  hand,  and  adopted  the  granite  procured 
with  utmost  toil  and  expense  from  a  distance;  whether 
it  came  from  Syene,  as  modem  Egyptologists  usually  de 
termine,  or  from  Sinai,  as  Professor  Greaves  infers; 
from  Atlantis,  or  America,  as  we  think. 

Professor   Smyth   again   says: — **Sad   confusion  h« 
between  granite  and  porphyry  in  the  seventeenth  ceni 
while  in  the  *unheroic   eighteenth   century'  Anglo-Saxc 
ignorance  of  granite  culminated.     No  fresh  granite 
then  being  worked  anywhere  direct  from  nature,  and 
monuments  of  antiquity  composed  of  it  were  first  suspecl 
and  then  alleged  to  be  fictitious ;  as  thus  stated  by  a  M( 
terranean  traveller  in   1702: — 'The  column  of  Pomj 
at  Alexandria.     Some  thmk  it  of  a  kind  of  marble, 
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others  incline  rather  to  believe  that  it  was  manufactured 
stone,  or,  as  some  writers  put  it  *of  melted  stone'  cast 
in  moulds  upon  the  place.  The  latter  reason  is  indulged 
in  by  many,  for  two  reasons,  (i.)  for  there  is  not  the  least 
piece  of  that  stone  to  be  found  (naturally)  in  any  part  of 
the  world,  at  this  time;  (2.)  and  the  pillar  is  so  prodigiously- 
big  and  high  that  it  could  hardly  be  erected  without  a 
miracle . ' '  Prof.  Smyth  says :  *  *  I  know  it  is  alleged  by  those 
"who  believe  the  story  of  the  Rhodian  colossus  that  the 
ancients  had  the  advantage  of  admirable  machines  to 
raise  such  bulky  pieces;  but  I  should  reckon  myself  ex- 
tremely obliged  to  those  gentlemen  if  they  would  show 
me  any  probable  reason  why  among  so  great  a  variety  of 
Egyptian  monuments  of  antiquity,  there  is  not  one  of 
marble  \  and  by  what  unaccountable  accident  the  stone 
called  granite,  which  was  then  so  common,  is  now  grown  so 
scarce  that  the  most  curious  inquiries  into  the  works  of 
nature  cannot  find  the  least  fragment  of  it,  that  was  not 
employed  in  ancient  structures  ? 

**And  even  though  I  should  suppose  with  my  adver- 
saries, that  the  quarries  out  of  which  this  stone  was  dug 
were  by  degrees  so  entirely  exhausted  that  there  is  not  the 
least  footstep  of  'em  left,  and  that  Nature  herself  has  lost 
so  much  of  ancient  vigor  and  fecundity  that  she  is  not  able 
to  produce  new  ones,  I  may  still  be  allowed  to  ask  why 
granite  was  only  used  in  obelisks  or  columns  of  a  prodi- 
gious bigness ;  for  if  it  were  really  a  sort  of  (natural)  stone 
or  marble,  I  see  no  reason  why  we  might  not  find  small 
pieces  of  it,  as  well  as  of  porphyry  and  other  kinds  of 
marble/' 

Replying  to  Professor  Smyth's  argument,  and  queries, 
as  quoted  above,  we  would  say:  (i.)  the  reason  why  we 
cannot  find  any  similar  piece  of  marble,  or  granite,  to  corres- 
pond with  that  of  the  coffer  or  walls  in  the  King's  Chamber, 
or  the  Colimm  of  Pompey  (or  Pompey's  Pillar)  that  stands 
about  1,800  feet  south  of  the  walls  of  Alexandria  as,  'ttv'aX. 
none  of  this  stone  was  ever  formed  on,  or  btou^t    Itotcl 
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any  landed  continent  now  in  existence.  But,  as  one  of 
'^  the  proofs  of  our  theory,  is,  that  it  came  from  the  **C(mfe- 
nent  of  Atlantis,**  or  the  land  that  once  formed  the  conti- 
nent, now  known  as  the  Atlantic  Ocean.  (2.)  And  the 
reason  why  it  seems  miraculous  to  most  students  of  Egypto-  I 
^  logy,  in  this  enlightened  day,  that  such  massive  stones  | 
as  constitute  the  principal  parts  of  the  Grreat  Pyramid, 
and  such  Monoliths  as  above  mentioned,  cotdd  be  brought 
any  great  distance,  or  be  raised,  or  placed  in  position  when 
on  the  grotmd  is:  that  they  cannot  conceive  of  any  "lost  < 
art"  or  wisdom,  not  possessed  by  the  mechanics  and  wise  I 
men  of  this  enlightened  day.  (3.)  While  otir  present  day 
mathematicians,  have  (practically)  fotmd  a  correct  "quad- 
rature of  the  circle,'*  and  the  "Aztec  Tempered  Copper 
Manufacturing  Company,"  of  Seattle, » Washington,  has 
successfully  tempered  copper  (97  per  cent  pure)  to  equal 
or  excel  the  very  best  quality  of  steel,  and  the  **  Georgia  I 
Girl'*  has. accomplished  the  feat  of  *' overcoming  gravita- 
tion'*; we  have  much  more  to  accomplish  before  the  wise 
architects  of  this  enlightened  day  and  age,  can  duplicate 
the  Great  Pyramid.  * 

(Sec.  67.)  Wise  Men  Differ  as  to  What  is 
Limestone  or  Granite — Prof.  Smjrth  says:  —  **When, 
for  instance,  my  wife  and  I  were  living  through  sev-  \ 
eral  months  in  a  tomb  of  the  eastern  cliff  of  the  Great 
Pyramid  Hill  in  1865,  a  Cambridge  man,  with  a  most  \. 
respectable  name  in  science,  and  a  sage-looking,  experienced  / 
head  of  iron-grey  hair,  called  upon  us  and  remarked  (to  the  j 
lady,  too,  who  knows  a  great  deal  more  about  minerals  |. 
than  I  do)  'What  a  fine  granite  cavern  you  are  living  in!'  \ 
Granite,  indeed,  poor  man!  when  the  petrified  mtimmulites 
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were  staring  at  him  all  the  time  out  of  the  nought  but 
limestone  on  every  side!     And  other  travellers  within  the 
last  few  years  have  confidently  talked  of  having  seen  granite 
in  the  entrance  passage  of  the  Great  P)rramid,  granite  in  ( 
the    subterranean    chamber,   granite    forming  the    casing  j 
stone  heaps  outside,  gramte,  m  iac\.,  ^siy^rhere  and  every- 
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where;  and  basalt  dykes  in  the  Pyramid  hill  too,  though 
in  a  country  of  pure  mummulithic  limestone. 

**They,  however,  being  free  and  independent  writers, 
cannot  be  easily  interfered  with;  but  will  my  readers  at 
least  excuse  me  for  insisting  upon  it,  that  for  any  would- 
be  Pyramidist  scholar  it  is  a  most  awful  mistake  to  say 
granite  when  he  means  limestone,  or  vice  versa;  and  to 
see  limestone  where  the  primeval  architect  went  to  infinite 
pains  to  place  granite.  To  talk  thus  interchangeably  of 
the  two  is,  indeed,  over  and  above  saying  the  thing  that 
is  not  in  minerology  over  and  above  taking  hard  for  soft, 
and  soft  for  hard ;  Neptunian  for  Plutonian ;  repletion  with 
traces  of  organic  existence  for  nought  but  crystals  that 
never  had  a  breath  of  life  in  them — it  is  also  on  the  part 
of  such  individual  a  depriving  himself  of  the  only  absolutely 
positive  feature  that  can,  or  should,  speak  to  in  all  Pyramid 
inquiry;  as  thus: — Questions  of  amount  of  angle,  length 
of  line,  and  measure  of  weight  are  all,  even  in  the  best 
modern  science  researches,  questions  of  degree  of  approxi- 
mation only ;  or  of  limits  of  approach  to  a  something  which 
may  never  be  actually  touched,  or  finally  defined.  But 
if- white  mummulithic  limestone  cannot  be  distinguished 
absolutely  from  red  granite,  or  if  one  of  those  substances 
is  said  to  glide  so  insensibly  into  the  other,  that  no  man 
can  say  with  confidence  where  one  begins  and  the  other 
ends — the  age  for  interpretering  the  long  secret  interior 
of  the  Great  Pyramid  has  not  yet  arrived. 

**But  I  will  not  consent  to  any  such  state  of  mind 
afflicting  the  readers  of  this  present  edition;  and  would 
rather,  with  them,  as  one  amongst  friends  and  often,  in 
many  other  learned  subjects,  betters  than  myself,  request 
their  attention*  (before  further  discussing  the  coffer  in 
the  King's  Chamber)  to  a  prevailing  feature  of  the  manner 
in  which  the  Great  Pyramid  makes  its  chief  mechanical 
use  of  this  triple  rock,  of  strong  colors  and  strange  tradi- 
tions, granite. 

* 'There  is  granite  in  the  Great  Pyramid,  axvd  ^am\.^ 
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in  various  small  Pyramids ;  yet  so  far  from  their  being  there- 
fore alike,  it  is  on  that  very  account,  or  by  that  very  means, 
that  most  difference  may  be  detected  both  in  their  designs 
and  even  in  the  minds  of  their  designers. 

*Take  the  third  Pyramid  as  an  example;  the  Egyp- 
tological world  hailed  it  as  the  'Coloured  Pyramid' ;  colour- 
ed, for  sooth,  because  its  casing-stones  more  than  half-way 
up,  were  of  red  granite.    That  that  little  third  Pyramid  was 
therefore  more  expensive  than  the  Great  one,  all  its.  friends 
admit,  and  even  boast  of;  but  what  else  did  it  gain  thereby? 
Lasting  power,  is  the  general  ide^;  because  granite  is  so 
proverbially  hard.    But,  alas !  granite,  besides  being  hard,  is 
also  very  brittle  on  accovmt  chiefly  of  its  tri-crystallization, 
and  is  so  largely  expansible  by  heat,  (Note — Having  pre- 
pared in  1873,  ^  ntmiberof  slabs  of  different  materials,  both 
natural  and  artificial  and  then  examined  their  lengths  with 
a  misroscopic  beam-compass  both  in  summer  and  winter,  I 
found  all  the  harder  stones,  agate,  chalcedony,  green-stone 
flint,  porphyry,  and  marble  too,  afflicted  with  larger  heat 
expansions  than  the  soft,  fine-grained  lime-stones,  such  as  I 
either  the  white  lime-stone  of  the  Great  Pyramid,  or  the 
black  lime-stone  of  Ireland)  that  under  the  influence  of  a 
hot  sun  by  day  and  cold  sky  by  night,  it  loosens  and  crush- 
es minutely  the  materials  of  its  own  surface  to  little  pie-  y. 
ces,  film  by  film,  and  age  after  age —  until  now,  after  s^ooo  I, 
years,  those  hard  granitic  casing-stones  of  the  third  Pyra*|t? . 
mid  are  rounded  along  their  edges  into  pudding  shapes,/^ 
which  can  hardly  indicate  the  angle  they  were  originally  K^ 
bevelled  to,  within  a  handful  of  degrees.     Yet  the  softer,  J. ^ 
and  fair,  white  lime-stone  which   was    chosen    of  old  ^^i^m 
the    casing    of    the    Great    Pyramid  (a  variety  of  which  ^,_.^ 
lime-stone  is  found  in  the  Mokattam,  hill  on  the  east  sid*  t;!. ^ 
of  the  Nile),  and  which  was  begun  to  be  exposed  to  thewea*fe>p.. 
ther  before  the  third  Pyramid  or  its  builders  were  bom.h**!:!!: 
joined  to  that  softness,  so  much  tenacity,  smallness  of  hea*^^^ 
expansion,  and  strong  tendency  to  varnish  itself  withU;--^ 
brownish  iron  oxide  exudat\otv,  that  it  has  in  some  instance*V>- 
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preserved  the  original  angle  of  the  casing-stones  within  a 
minute  of  a  degree,  and  their  original  surface  within  the 
hundredth  of  an  inch. 

**But  because  the  Great  Pyramid  architect  found  lime- 
stone to  answer  his  purpose  for  casing-stones,  did  he  there- 
fore use  it  everywhere?  No,  certainly  not.  He  knew  it  to 
be  too  soft  to  keep  its  size  and  figure  in  places  where  men 
do  tend  to  congregate ;  and  where  strains  and  wear  and  tear 
may  accumulate,  and  have  to  be  strenuously  resisted.  In 
and  towards  the  center,  therefore,  of  the  whole  mass  of  the 
Great  Pyramid,  where  strains  do  increase  and  the  treasure 
was  supposed  to  be  kept,  and  where  Caliph  Al  Mamoun  in 
one  age,  and  middle-class  passengers  from  Australian 
steamers  in  another,  rush  trampling  in  to  see  what  they  can 
^et  by  force, — there,  whatever  other  purpose  we  may  pre- 
sently discover  he  also  had,  the  Great  Pyramid  arch- 
itect begin  to  use  granite  in  place  of  lime-stone.  And  in 
i;he  deep  and  solemn  interior  of  that  building,  where  he  did 
so  employ  it,  there  was  no  sun  to  shine  and  heat  up  by  day, 
oio  open  sky  to  radiate  cold  at  night;  but  only  closed-in 
<iarkness  and  a  uniform  temperature  from  year  to  year, 
^nd  century  to  century. 

** There  was,  therefore,  no  tendency  in  granite  to  sep- 
arate its  component  crystals  there ;  but  very  great  necessity 
:for  its  hardness  to  resist  the  continual  treading,  or  hammer- 
ing and  mischief -working  by  the  countless  visitors  of 
^hese  latter  days.  For  the  granite  portion  of  the  Great 
ZPyramid  (excepting  only  the  portcullis,  or  stopper,  blocks 
5at  the  lower  end  of  the  first  ascending  passage)  begins  in  the 
so-called  ante-chamber  apartment.  A  narrow  chamber 
tihrough  which  all  visitors  must  pass,  in  order  to  reach  that 
further,  grander,  and  final  Kings' Chamber  wherein  the  em - 
X)loyment  of  granite  culminates ;  and  wherein  is  to  be  seen 
standing  loose  and  quite  movable,  except  for  its  immense 
Xveight,  on  the  open,  level,  granite  floor,  that  Pyramid ^rtfifer 
Or  long  and  high  granite  box,  which  is  still  awaitinfii^oux 
further  and  higher  examination." 
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Professor  Smyth  again  asks — **Why  of  that  Size! 
If  we  grant,  temporarily,  for  mere  present  argument's 
sake,  that  the  long  rectangular  granite  box,  or  coffer,  in 
the  King's  Chamber  of  the  Great  Pyramid  was  intended  by* 
the  precise,  measured,  amoimt  of  its  cubic  contents  toj 
typify,  as  Mr.  Taylor  has  suggested,  a  grand  and  imiversal 
standard  of  capacity  measure — c^n  any  reason  in  either] 
nature  or  science  be  shown,  why  it  should  have  been  made 
of  that  particular  size  and  no  other?  In  a  later  age  the 
designer  of  such  a  nietrological  vessel  would  have  been! 
hampered  by  custom,  confined  by  law,  or  led  by  precedent., 
But  in  the  primeval  day  of  the  foundation  of  the  Great, 
Pyiamid,  who  was  there  then  to  control  its  architect;, 
or  from  whom  could  that  truly  original  genius  have  copied 
anything;  or  lastly,  what  was  there  to  prevent  his  making 
the  coffer  therein  of  any  size  he  pleased?" 

I  will  tell  you  why :  If  the  coffer  had  been  carved  out 
for  no  other  purpose  than  for  a  ''capacity  measure,"  the 
architect  and  designer  would,  most  probably,  have  been 
"hampered  by  custom,  confined  by  law,  or  led  by  prece- 
dent." But,  as  this  vessel  was  constructed  for  a  double 
purpose,  there  was  but  one  size  and  shape  to  make  it. 
One  of  its  purposes  was  most  certainly  intended  for  an, 
"International  measure  of  capacity,"  or  at  least  a  copy  of 
the  then  existing  law;  the  other,  and  principal  purpose  was. 
to  ''illustrate  to  candidates  seeking  knowledge  of  the  hidden' 
mysteries  of  life,  both  here,  and  beyond  the  veil."  Any 
"illustrious  mason"  could  reveal  the  details. 

In  the  primeval  day  of  the  building  of  the  Great  P}Ta- 
mid,  over  one  thousand  millions  of  people  inhabited  the  J 
earth;   and,   as   that   civilization   had   then   a    genealogVv 
reaching  back  for  at  least  50,000  years,  there  were  hundreds!, 
of  similar  designs  extant  to  copy  frdm;  and  the  architect! 
and  builders  of  the  Great  Pyramid,  would  not  have  ranked,. 
in  their  day,  higher  than  hundreds  of  their  fellows.    Cafl! 
there  be  any  doubt  in  the  mind  of  the  reader,  at  this  stagcj 
of  our  argument,  that  t\ve  GxeaX.  '^yc^Taid,  including  it$' 
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mysterious  coffer,  was  not  built  in  2170  B.  C?  When 
semi-barbarism  and  mechanical  ignorance,  grouped  their 
"way  through  Lower  Egypt's  darkness?  Or,  if  built  by 
a  Deified  architect  and  Deified  workmen,  (as  suggested  by 
Professor  Smyth,)  then  why,  if  built  for  a  moral  or  religious 
landmark,  has  it  not  had  Deific  protection  from  the  marau- 
ders? It  has  been  protected,  but  just  in  that  proportion 
that  the  ancient  founders  outwitted  the  strength  and 
willingness  of  the  primeval  and  modern  marauder. 

The  Coffer  Measures  in  Detail  in   English   Inches. 

By  Prof.  P.  Smyth,  in  1865,  with  corrections  down 
to  1880:  "This  vessel,  the  sole  contents  of  the  dark  King's 
Chamber,  and  termed  according  to  various  writers,  stone 
box,  granite  chest,  lidless  vessel,  porphyry  vase,  black  mar- 
ble sarcophagus,  and  coffer — is  composed,  as  to  its  material, 
of  a  darkish  variety  of  red,  and  possibly  syenitic,  granite. 
And  there  is  no  difficulty  in  seeing  this;  for  although  the 
ancient  polished  sides  have  long  since  acquired  a  deep 
chocolate  hue,  there  are  such  numerous  chips  effected  on 
all  the  edges  in  recent  years,  that  the  component  crystals, 
quartz,  mica,  and  felspar,  may  be  seen  (by  the  light  of  a 
good  candle)  even  brilliantly. 

**The  vessel  is  chipped  around,  or  along,  every  line  and 
edge  of  bottom,  sides,  and  top;  and  at  its  southeast  corner, 
the  extra  accumulation  of  chippings  extends  to  a  breaking 
away  of  nearly  half  its  height  from  the  top  downwards. 
It  is,  moreover,  tilted  up  at  its  south  end  by  a  black  jasper 
pebble  about  1.5  inches  high  (such  pebbles  are  found 
abundantly  on  the  desert  hills  outside  and  west  of  the 
Great  Pyramid)  recently  pushed  in  underneath  the  south- 
west corner.  The  vessel  is  therefore  in  a  state  of  strain, 
aggravated  by  the  depth  to  which  the  verticle  sides  have 
been  broken  down  as  above;  and  great  care  must  be 
taken  in  outside  measures,  not  to  be  misled  by  the  space 
between  some  parts  of  the  bottom  and  the  floor,  itself  also 
of  polished  red  granite. 
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"As  for  the  under  surface  of  the  bottom  of  the  coffer 
(speculated  on  by  some  persons  as  containing  a  long  in- 
scription) I  felt  it  near  the  south  end  with  my  hand,  and 
tried  to  look  under  it  also  when  a  piece  of  magnesium  < 
wire  was  burning  there,  without  being  sensible  of  any 
approach  to  hieroglyphics  or  engraving.  But  as  to  the 
inner  or  upper  surface,  of  the  bottom,  and  also  the  verticle 
sides  of  the  vessel,  both  inside  and  ou' — all  the  ancient 
surfaces  there  are  plainly  enough  polished  smooth,  and  are 
without  any  carving,  inscription,  design,  or  any  intentional 
line  or  lines;  they  are  also  all  of  them  simple,  plain,  and 
flat  (sensibly  to  common  observation);  excepting  only 
the  top  margin,  which  is  cut  into  in  a  manner  impl)dng 
that  a  sarcophagus  lid  once  fitted  on,  sUding  into  its  place 
from  the  west,  and  fixable  by  three  steady  pins,  entering 
from  the  lid  into  holes  on  the  western  side.  The  west 
side  of  the  coffer  is  therefore  lowered  all  over  its  top  sur- 
face, except  at  the  north  and  south  ends,  by  the  amount 
of  depth  of  such  ledge  cut-out,  or  1.72  inch;  and  the  other, 
or  east,  north,  and  south  sides  are,  or  should  be  lowered 
to  the  same  depth  on  their  inner  edges,  and  to  a  distance 
from  inside  to  out  of  i .  63  inch.  But  the  fullness  of  this 
arrangement  cannot  be  seen  now,  because  in  some  places 
both  ledge  and  top  of  sides  are  broken  away  together; 
and  in  others,  though  much  of  the  inner  base-line  of  the 
ledge  remains — thanks  to  its  protected  position — the  upper 
and  true  surface  of  the  coffer's  side  has  all  been  chipped 
away.  In  fact,  it  is  only  over  a  short  length  near  the  north- 
east corner  of  the  coffer  that  the  chippers  have  left  any 
portion  of  its  original  top  edge.  And  a  cast  of  that  comer 
taken  in  1879,  by  Mr.  Wayman  Dixon  shows  (as  compared 
with  my  photograph  and  also  with  the  frontispiece  to 
Vol.  I.  of  "Life  and  Work"),  that  a  further  portion  of 
the  side's  top  surface,  indeed  an  awfully  large  con- 
choidal-shaped  hlocky  has  disappeared  since  1865. 

"The  whole  question,  therefore,  of  the  full  depth  of  the 
coffer  rests  on  one  very  STrva\\V\)OT\,\OTv  of  the  northeast 
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'wall,  SO  to  speak,  of  the  coffer — a  portion,  too,  which  be- 
comes smaller  and  smaller  every  year  that  we  live. 

"Oiily  at  that  northeast  comer,  too,  is  there  an  oppor- 
tunity of  measuring  the  verticle  depth  between  the  ancient 
top  surface  of  a  side  and  the  bottom  surface  of  the  ledge \ 
and  it  was,  by  repeated  measure,  found  by  me  =  from  i  .68 
to  1 .  70  and  1.75;  say  mean=^  1.72  inch. 

"The  sides  of  the  ledge  depression  appeared  to  me  to 
have  been  vertical,  or  without  any  dovetailing;  and  the 
horizontal  base  breadth  of  such  cut-out  measuring  from 
Tvithin,  to,  or  towards  the  "without"  of  the  coffer — and 
restoring  the  sides  to  their  original  completeness  before  the 
chipping  away  of  the  edges  is — 

On  and  near  Western  portion  of  Northern  side  .  .  ;  i .  65 
On  and  near  Middle  portion  of  Northern  side  .  .  .  .1.62 
On  and  near  Eastern  portion  of  Northern  side  .  .  .  .1.73 
On  and  near  Northern  part  of  Eastern  side  .   .  •  i  •  55 

On  and  near  Southern  part  of  Eastern  side.  .All  Broken 
On  and  near  Eastern  and  Western  parts  of  Southern 

side All  Broken 

Mean =^1.^5  in. 

"But  this  appearance  of  the  coffer's  ledge  having  been 
rectangular  has  been,  since  my  visit,  successfully  shown 
by  Dr.  Grant  and  Mr.  W.  Dixon  to  be  a  mistake.  For 
although  everywhere  else  all  the  overhangings  of  an  acute 
ledge  have  been  broken  away  to  beyond  the  vertical,  yet 
there  is  a  small  part  left  near  the  northeast  corner,  which 
speaks  unmistakably  to  an  acute-angled  shape;  not  by 
any  means  so  sharply  acute  as  that  of  the  sarcophagus  of 
the  Second  Pyramid,  but  decidedly  and  intentionally  on 
the  acute  side  of  rectangular. 

"Along  the  western  side  are  three  fixing-pin  holes, 
12  inches  deep,  and  0.84  in  diameter  save  where  they  are 
broken  larger,  as  is  chiefly  the  case  with  the  middle  and 
southern  one.      The  three  holes  have  their  ceivtet^  a\.  \\\^ 
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following  distances  from  the  north  end:  viz.,   16.0,  45.3 
and  75.1  respectively. 

"It  is  inconceivable  how  the  French  Academicians  could 
have  pictured  the  coffer,  as  they  did,  without  representing 
anything  of  this  ledge  cut-out,  or  of  the  fixing-pin  holes; 
unless  they  looked  upon  these  traces  as  a  comparatively 
modern  attempt  to  convert  the  original  pure  coffer  into 
a  sarcophagus,  and  which  they  were  therefore  bound  to 
overlook  in  their  description  of  the  original  vessel.  But 
we  are  to  note  both  states." 

Outside  of  Coffer:     Minuter  Details  of  its  Figure. 

"The  planes  forming  the  four  iwttemal  vertical  sides 
of  the  coffer,  which  have  never  yet  been  questioned  by  any 
other  measurer,  appeared  to  me  to  be  not  very  true; 
excepting  the  east  one,  whose  errors  are  under  0.02  or 
perhaps  o.oi  inch;  while  the  north,  west  and  south  sides 
are  so  decidedly  concave  as  to  have  central  depressions  of 
o .  3  and  o .  5  inches ;  or  more  particularly 

"At  North  side,  central  or  hollow  depression  of 
coffer's  side  (measured  from  a  horizontal  straight- 
edge touching  the  side  at  either  end,  and  in  a  hori- 
zontal plane),  or  the  quantity  of  central  depression,     inches 

near  bottom,  say  d o. 45 

Central  depression,  near  middle  of  height o.  20 

Central  depression,  near  top 0.12 

Mean 0.26 

At  West  side,  central  depression,  near  bottom. ...  .  .0.35 

At  West  side,  central  depression,  near  middle 0.1$ 

At  West  side,  central  depression,  near  top o.io 

Mean 0.20 

At  South  side,  central  depression,  near  bottom 0.28 

At  South  side,  central  depression,  near  middle.   .  .  .  .0.18 
At  South  side,  central  depression,  near  top. o.io 

Mean o.ig 

"Again,  when  the  straight-edge  is  applied  vertically  to 
the  sides,  east  side  comes  out  ttue^but  the  others  concave. 
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On  North  side,  the  maxima  of  such  vertical  depression 

or  d =0.20  and  0.28 

On  West  side,  d\  at  South  end =0.00 

On  West  side,  d\  at  North  end =0. 20 

And  on  South  side,  d\  at  different  distances  from 

East  to  West =0.08,  0.12,  and  0.04 

External  Measures  of  the  Coffer. 

"The  corners  and  edges  of  the  coffer  are  so  much 
chipped,  that  the  steel  claws  I  had  had  prepared  for  the  sUd- 
ing  rods,  to  adapt  them  from  inside  to  outside  measures, 
were  found  not  long  enough  to  span  these  modern  fractures 
and  reach  the  original  polished  surfaces.  A  method  was 
therefore  adopted  of  making  up  the  sides  of  the  coffer  with 
straight  edges  projecting  beyond  it  at  either  end;  and  then 
measuring  between  such  straight  edges  and  on  either  side 
or  end  of  the  coffer. 

Length  of   Coffer  Outside    Result   of  Three  Tests. 

On  East  side,  near  bottom QO-  50 

On  East  side,  10  inches  under  top QO- 15 

On  East  side,  above  top 90 .  20 

On  West  side,  near  bottom 89 .  20 

On  West  side,  near  top 89 .  95 

On  West  side,  above  top 90  •  oS 

Mean  length go. 01 

The  above  mean,  however,  represents  only  the  mean 
length  of  the  edges  of  the  two  sides,  not  of  the  whole  coffer, 
on  account  of  the  concavity  of  the  two  external  ends; 
wherefore,  if  we  desire  to  state  the  mean  length  for  the 
mean  of  each  end  surface,  we  must  subtract  two-thirds 
of  the  mean  central  concavity,  as  previously  determined; 
i.  ^.=0.17  for  the  north  end,  and  similarly  0.13  for  the 
south  end;  so  that,  then,  the  mean  length  for  mean  of  each 
end  of  coffer =89. 7 1  British  inches,  or =89. 62  Pyramid 
inches. 

Breadth  of  Coffer,  Outside. 

At  North  end,  near  bottom 2)^  -^"b 
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At  North  end,  near  top .  • 38 .  70 

At  North  end,  over  top 38 .  67   I 

At  South  end,  near  bottom 38.80   j 

At  South  end,  near  top 38 .60  0 

At  South  end,  over  top 38 .  50  J 

Mean ' 38.72^! 

Correction  for  curvature  of  West  side 07  ] 

Mean  breadth  of  mean  sides 38.65 

Concluded  breadth  =  British  inches 38.65   I 

or  =  Pyramid  inches 38.61    \ 

Height  of  Coffer,  Outside.  | 

''Height  of  coffer  outside,  eliminating  the  stone  under  | 
bottom,  and  the  sarcophagus  ledge  of  1.72;  i,  e,,  measuring  | 
from  coffer  bottom  to  extreme  ancient  top  of  sides,  is —    , 

At  North  end,  eastern  part  of  it  • =41 .  30    | 

At  North  end,  northeastern  part  of  it ==41 .  22 

At  other  parts,  no  original  top  left. 

Mean  height  =  41 .  27  British,  or  41 .  23  Pyramid  inches. 

"Corrections  in  ca/?aci7y  computations  for  a  supposed 
hollow  curvature  of  under  side  of  bottom;  agreeably  with  ' 
three,  out  of  four  upright  sides;  and  also  agreeably  with  I 
the  construction  of  the  under  sides  of  casing  stones,  which  1 
rest  on  their  circumferences;  on  account  of  a  slight  hol- 
lowing away  of  their  central  areas;  say  =0. 10  inch.  Con-  ^ 
eluded  capacity  computation  height =41. 17  British,  or 
41 .  13  Pyramid  inches. 

Sides,  Thickness  of. 

' '  For  this  purpose  two  vertical  straight  edges  higher  than  \ 
the  sides  were  placed  opposite  each  other,  in  contact  with   / 
the  inside  and  outside  surfaces  of  any  flank  of  the  coffer; 
finding   at   successive   parts   of  the   coffer    circumference 
bearing  from  center:  inches 

South -southwest  thickness =6.00 

South  thickness =  6.00 


^ 
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South-southeast  thickness =5 

East-southeast  thickness =5 

East  thickness =5 

East-northeast  thickness =6 

North-northeast  thickness  .  • =5 

North  thickness =5 

North -northwest  thickness =6 

West-northwest  thickness =5 

West  thickness =6 

West-southwest  thickness =5 


Mean  thickness  of  vertical  sides,  British  inches  =  5 


95 

85 

95 
10 

95 
98 

10 

95 
10 

95 


99 


**The  above  measures  were  repeated  (on  March  28, 1865) , 
and  proved  sensibly  true  for  this  method  of  measurement 
over  the  top  edge  of  coffer;  but  if  calipered  lower  down, 
it  is  probable  that  a  silghtly  increased  thickness  would 
have  been  found  there. 

Bottom  of  Coffer,  Thickness  of. 

**By  difference  of  heights  of  two  straight  edges  of  equal 
length,  applied,  one  inside  and  one  outside — the  outside 
one  being  further  propped  up,  where  required,  by  a  third 
straight  edge  inserted  under  the  bottom — there  was  found : 
Under  Southwest  corner,  thickness  of  bottom  ....  =  7 .  00 

Under  East  side,  thickness  of  bottom =6.60 

Under  East-northeast,  thickness  of  bottom =6.87 

Under  East-northeast  again,  thickness  of  bottom  .  =6.90 

Under  North  end,  thickness =  6 .  90 

Under  North-northwest,  thickness  of  bottom  .  . .  .  =  6.85 

Under  North-northeast,  thickness  of  bottom  ......  =  6 .  80 

Under  West-northwest,  thickness  of  bottom  ......  =  7 .  20 

Under  West,  thickness  of  bottom =  6 .  90 

Under  South-southwest,  thickness  of  bottom  .....=7.15 

Mean  thickness  of  bottom  around  the  edges  (the 
thickness  of  bottom  in  the  center  cannot  at  present 
"be  satisfactorily  or  easily  measured).  British 
inches =^  ti .  c^i 
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Internal  Measures  of  the  Coffer. 

**The  surfaces  of  the  coffer  seem  very  true  and  flat  over 
the  greater  part  of  th2ir  extent,  but  betray,  on  examination 
by  straight  edges,  a  slight  convergence  at  the  bottom  to- 
ward the  center. 

Inside  Length  of  Coffer  by  Slider  70. 

(Correction  +0.13  added  to  all  the  readings  for  length  of 
this  Slider.) 


Distance  between  East  and  West 
Sides    of    the    North    and    South 

ends. 


Level     at     Which    Obsenrsdons 
Were  Taken 


4  to  6  in- 
ches un- 
der top 


Middle 
of 


6ta7 

IB.  above 

bottom 


0.6  in. 

above 

bottom 


Close  to  Eastern  side a Tci 


At  3^d  breadth  from  East-    ....  78.06 
Half  way  between  East  and  West.  78.06 

At  %ds  breadth  from  East 78.05 

Close  to  West  side '78.03 


78.08 
78.06 
78.08 
78.09 
78.06 


77-93 

77-97 
78.06 

78.06 

78.01 


77 
77 
77 
77 
77 


Mean  at  each  level-     [78.05  78.07  78.01I77 

Mean  of  the  whole,  or  the  )  __  ^  77  •  93  British  inches, 
inside  length  of  coffer         )        |j  77 .  85  Pyramid  inches 


68 

56 
53 
59 

57 


59 


Inside  Breadth  of  Coffer. 
(By  Slider  25,  not  requiring  any  correction.) 


Distance  between  North  and 
South  ends,  along  the  East 
and  West  sides. 


Level  at  Which  Observations 
Were  Taken 


Near 
Top 


Near 
Middle 


6  to  7  in. 

above 

bottom 


0.6  in.  above  buttom 


Ist  time  1 2nd  time 


26.68 
26.60 
26.64 
26.67 
26.78 


Close  to  North  end 

At  }4d  length  from  N.  end 

Near  middle  of  length 

At  %ds  length  from  N.  end 
Close  to  South  end.  ...... 

Mean  at  each  level.  •  • I26.67I26.75I26.83I26.67I26.64+ 


26.69 
26.69 
26.80 
26.78 
26.78 


26.65  26.40  26.39 


27.00  26.72  26.54 
27.1027.05  27.05 
26.77  26.67,26.75 
26.63l26.49'26.49 


Mean  of  the  whole,  or  the  )        (26.73  British  inches, 
inside  breadth  of  coffer      \        [  26 .  70  Pyramid  inches. 


I 


^ 
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Inside  Depth  op  Copper. 

**The  measure  of  this  element  is  taken  from  th^  inside 
bottom  of  the  coffer — which  is  apparently  smooth  and 
flat — up  in  the  shortest  line  to  the  level  of  the  original  top 
surface  of  the  north,  the  east,  and  the  south  sides;  and  of 
the  west  side  also,  presumably,  before  it  was  cut  down  to 
the  level  of  the  ledge  which  runs  around  the  inner  edges 
of  the  north,  east,  and  south  sides,  and  all  across  the  west 
side's  top. 

**Now,  the  depth  of  that  ledge  was  before  ascertained 
=  1.72  inch  below  the  original  top;  a  block  of  wood  was 
therefore  prepared  of  that  thickness,  and  placed  on  the 
west  side,  and  also  on  the  base  surface  of  the  ledge  wherever 
found  on  the  other  sides,  to  support  one  end  of  a  straight 
edge,  whose  other  end  rested  on  some  parts  of  the  original 
top  of  the  coffer's  sides,  which  are  still  visible  at  and  about 
the  northeast  comer. 

Inside  Depth  From  Original  Top  of  North,  East,  and 

South  Sides 

(By  Slider  25,  not  requiring  any  correction.) 


Part    of   Length    where   observa- 
tions were  taken. 


Part  of  Breadth  Where  Observa- 
tions Were  Taken 


Near 
East 
Side 


Near 
Middle 


Near 
West 
Side 


Mean  at 
each  part 
of  Length 


0.6  inches  South  of  inner  N.  end 

3.0  inches  South  of  inner  N.  end 

5 .  o  inches  South  of  inner  N.  end 

10.0  inches  South  of  inner  N.  end 

24.0  inches  South  of  inner  N.  end 

Mean    at    each    part    of    breadth|34 

General   mean,   or   the   in- 
side  depth  of    coffer 


34 
34 
34 
34 
34 


30 
44 
42 
40 

36 


34 
34 
34 
34 
34 


3834 


28 
36 
41 
38 
38 


34.26 

34.35 
34.28 

34  28 

34.26 


34.28 

34.38 
34.37 
34.35 
34.33 


3634.2933.44 


>  — 


34 .  34    British    inches. 
34.31    Pyramid    inches. 


Inside  Diagonal  Measures  of  Coffer. 

*  *  Diagonals  inside  the  north  end ;  from  either  \o^  cotw^x 
at  bottom  up   to  a  measured  height  o{  30.0  meVve^,  a.  e.^ 
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the  greatest  height  quite  free  from  fracttires;  then — 
From  low  northeast  to  30.  high  northwest  =  3 9. 71  Br. 
and  from  low  northwest  to  30.  high  northeast  "^  39  •  70 
inches. 

**  Diagonals  inside  west  side ;  from  either  comer  beloi 
up  to  a  height  of  30  inches  measured  at  the  sides — 
Or  from  low  southwest  to  30.  high  north  west  =  8  3. 19  Br.  ii 
and  from  low  northwest  to  30.  high  southwest  =  83 . 1 3  Br.  ii 

Cubic  Diagonals  of  Coffer. 

British  Inchc 
From  low  southwest  to  30.  inches  high  northeast  =  87.11 
From  low  southeast  to  30.  inches  high  northwest  =  8 7.05 
From  low  northeast  to  30.  inches  high  southwest  =  8 7. ( 

From  low  northwest  to  30.  inches  high  southeast )  

(temporarily  supplied) ) 

**  These  cubical  diagonals  give  sensibly  less  than  theJ 
diagonals  computed  from  the  lengths  and  breadths;  on| 
account,  apparently,  of  the  extreme  points  of  the  comers j 
of  the  bottom  not  being  perfectly  worked  out  to  the  exacts 
intersections  of  the  general  planes  of  the  entire  sides,  j 
But  they  seem  abundantly  sufficient  to  prove  general^ 
rectangularity  of  figure,  in  all  the  main  part  of  the  coffer 'S| 
interior." 

The  Sarcophagus  Theory  of  the  Coffer. 

"With  all  this  accumulation  of  little  bits  of  information, 
then,  let  us  now  try  what  is  the  size  of  the  coffer  as  a  whole. 
And  on  so  doing,  we  must,  of  course,  let  the  opposition 
sarcophagus  theory  of  Egyptologists  be  heard  over  again; 
especially  when  it  has  something  to  say  touching  shape, 
as  well  as  size. 

**The  inside  dimensions  of  the  coffer  being  (roughly) 
6.5  feet  long,  2.2  feet  wide,  and  almost  3  feet  deep,  are 
at  least  long  enough  and  broad  enough  for  a  coffin  (for 
the  averaged  sized  man);  except,  that  a  very  corpulent 
individual  or  a  man  much  over  6  feet  tall,  would  have  to 
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'  -  .  '    I'    ■  ■ 

^i  planed  down  to  fit  the  receptacle.     And  if  it  is  rather 

3eper  than  convenient  or  necessary,  no  objectiotts  ;are 

-terposed,  as  there  is  now  proved  to  be  a  ledge  cut  into 

■e  top  of  the  thick  sides  of  the  vessel,  and  quite  suitably 

»r  a  lid. 

"As  there  is  a  ledge,  an  intention  at  some  time  to  put 
"^  a  lid  may  be  inferred ;  but  it  is  still  to  be  proved  whether 
Hid  ever  was  put  on  by  the  architect  of  the  Great  Pyramid, 
^d  especially  for  sarcophagus  purposes;  because,  first,  with 
sarcophagus  lid  of  the  ordinary  style  and  thickness  fastened 
fc^to  that  ledge,  the  colBEer  could  not  have  passed  thrpugh 
3fce  closely  fitting  doorway  of  the  room ;  it  would  have  been 
Sfeveral  inches  too  high;  in  fact,  the  coffer  it^lf  without 
lid  is  too  large  by  over  half  an  inch  to  get  it  in  or  out  of 
^s  chamber;  showing  conclusively,  that  this  receptacle 
'.as  placed  there  before  the  completion  of  the  Pyramid  itself 
t)Ove  the  50th  layer  of  stone.  Second,  a  sarcophagus 
d  fastened  into  that  ledge  would  have  betokened  the 
^complishment  of  the  last  rites  to  the  dead;  and  they 
'ould  have  included  among  all  Eastern  nations,  but  more 
specially  the  contemporary,  indigenous  Egyptians,  the 
tigraving  of  the  deceased's  name,  titles,  deeds,  and  history 
M  the  coffer,  both  inside  and  out.  But  there  is  nothing 
C  that  kind  there;  so  the  Great  Pyramid  coffer  remains 
bill  the  smooth  sided,  vacant,  lidless  chest  of  Caliph  Al 
tamoun's  Arab  tale;  quite  capable  of  having  been  made 
t:  any  time  into  a  sarcophagus ;  but  testifying  in  the  most 
^sitive  manner  that  it  never  was  completely  so  converted, 
''hatever  may  have  been  the  reason  why  or  wherefore. 

** Taking  the  coffer  measures,  for  instance,  as  of  the 
''hole  vessel  before  the  ledge  was  cut  out,  from  the  previous 
ages,  in  Pyramid  inches,  then — 

Length,  Breadth,  Depth,  Voi.um^. 
-offer  interior  =  77. 85x26. 70x34.31  =  71,317  Pyramid  ins. 
-offer  exterior  =  89.62x38 .  61x41 1.3 1  =^42, 3 16  Pyramid  ins. 
^hat  is, within  the  limits  of  accuracy  of  the  modern  toj^a'svvs^^ 
he  volume  of  the  exterior  is  double  that  ot  \]\\e  inlcrloY; 
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and   the  simplest  even  relation  between  them  is  that  c 
capacity. 

''Again,  the  mean  thickness  of  the  sides  of  the  coffe 
being  assumed  from  the  measures,  in  Pyramid  inches  5 .  952 
and  of  the  bottom  6.866  we  have  (from  a  formula  firsi 
prepared  by  Mr.  Henry  Perigal) — 

Coffer's    bottom=  89 . 62x38 . 61x6 .  866  =  23,758 

Coffer's  sides  =  2(89. 62x26. 7o)x34. 31x5. 952=         47,508 

71,266 
or  again,  we  find  a  duplicity  of  the  one  quantity  against 
the  other;  and  the  only  apparent  simple  relation  between! 
the  two,  and  of  the  sum  of  both  with  the  interior  of  the  I 
ves'sel,  is  that  of  capacity.  I 

**If  then,  now  we  may  justifiably  say,  that  though  the  J 
coffer  is  possibly  what  John  Taylor  did  not  think  it,  viz.- 1 
a  blind  sarcophagus  and  a  symbolical  coffin,  it  is  also  most  I 
positively  what  he  did  consider  it,  viz. — a  vessel  at  whoscB 
birth  certain  leading  geometrical  requirements  both  of.|t 
and  for,  capacity  measure  presided  and  governed: — then. 
in  that  case,  what  is  its  precise  capacity? 

What  Did  the  Capacity  of  the  Coffer  Prove  to  be? 

**For  the  coffer's  length  and  breadth  elements  we  can 
quote  plenty  of  measures,  but  the  equally  necessary  depth 
is  a  weak  point;  because,  as  already  explained,  every 
particle  of  the  original  top  of  the  sides  is  cut  or  broken 
away,  except  some  little  patches  near  the  northeast  corner. 
Those  were  in  place  when  measured  by  Professor  Smyth  in 
1867,  but  who  will  guarantee  that  they  are  there  stilli 
when  men  will  hammer  that  exquisite  gift  inherited  frofli 
the  remote  past,  merely  in  the  ignorant  notion  of  sendini 
their  friends  at  home  a  chip  of  "Cheops'  coffin." 

**No  lid  has  ever  been  seen  by  any  historical  individual! 
but  every  man  of  the  present  age  may  test  the  truth 
the  following  mechanical  adaptation :  viz.— the  ledge,  thoui 
acute  angled,  is  cut  out  with  precisely  such  a  base  bread 
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d  depth  that  a  frame  made  to  fit  it  flush  with  the  ancient 
p  of  the  sides  would,  when  let  down  in  vertical  plane, 
d  diagonally  inside  the  coffer,  just  form  the  diagonal 
said  coffer's  interior;  and  the  frame's  height  at  that 
)nient  would  exactly  measure  the  coffer's  depth.  Hence 
2  breadth  of  the  ledge,  continued  across  the  coffer  from 
St  to  east,  would  continue  to  give  us  an  outstanding 
»t  of  the  coffer's  original  depth,  long  after  all  thoughtless 
iitors,  whither  soever  scattered,  shall  have  thoughtlessly 
ocked  away  every  particle  of  the  original  top  of  the  sides. 

**In  coffer  measuring,  however,  just  as  it  usually  is 

all  matters  of    science,   (in  our  day)    no  two  human 

sasurers  ever  agree  exactly  even  on  the  same  parts ;  and 

.  that  finite  man  can  hope  for  is,  to  come  within  moderate 

nits.     So  then,  must  it  be  with  the  coffer's  cubic  contents. 

** Taking  the  ledge  breadth  as  34.  282  Pyramid  inches, 
en  the  coffer's  cubic  contents  in  cubic  Pyramid  inches, 
e: — 
.)  By  interior  length  and  breadth  and  by  depth 

from  ledge  breadth =71,258 

. )  By  interior  of  coffer,  by  all  direct  measures .  =  7 1 ,3 1 7 
)  By  half  the  exterior  volume  directly  measured  =  7  ]^ ,  1 60 
)  By  sum  of  bottom  and  sides  directly  measured  =  7 1 ,266 

Mean  of  the  whole 71,250. 

"The  above  statement  shows  that  we  here  have  a 
5sel,  on  the  whole  excessively  near  to  71,250  cubic 
ramid  inches,  but  it  was  pretty  evidently  intended — 

enabling  us  so  nearly  to  bring  out  that  number  in  several 
Ferent  ways.     While  that  precise  quantity,  and  the  care 

that  quantity,  of  just  so  many  cubic  inches,  rather  than 
^  other,  expressed  in  Great  Pyramid  measure,  are  so 
possible  for  the  Egyptologists  to  explain  on  any  sarcopha- 
5  theory  of  their  own,  that  they  do  not  attempt  it;  we 
«t  now  see  what  the  Great  Pyramid  itself  may  have  to 
i  to  this,  in  setting  forth  some  scientific  reason  why  this 
Sel  before  us,  the  coffer  in  the  King's  Chamber ,  \s  tvo\.  OT{\?g 

symbolical  sarcophagus,  but  one  adapted  \\keV\^e  \>o 
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something   further   and   higher   connected    with    capacity 
measure/  *' 

Density  and  Temperature. 

(Sec.  68.)  Of  both  Earth  and  Great  Pyramid  from 
the  Latest  Measures. — 'There  are  no  inscriptions,  yet  is 
there  much  instruction  on  the  interior  walls  of  the  Great 
Pyramid;  and  as  the  coffer,  when  taken  merely  by  itself, 
has  proved,  thus  far,  too  hard  a  riddle  for  our  full  interpre- 
tation, let  us  try  something  of  the  teaching  of  the  walls  j 
which  precede,  as  well  as  those  which  siuround  it.  J 

Granite  Symbolisms  op  the  Ante-Chamber.        I 

In  order  to  enter  the  Great  Pyramid's  so-called  King's 
Chamber,  we  have  to  pass,  from  the  Grand  Gallery,  through 
the  "Ante-Chamber."  (See  Plates  XIII.  and  XIV.)  It  is 
very  appropriately  so  called,  because  it  is  a  little  room 
which  must  be  passed  through  before  the  King's  Chamber 
can  be  entered  or  the  coffer  seen ;  and  in  passing  through  it 
the  attentive  eye  may  note  many  more  complicated  forms 
there  than  in  any  other  (known)  part  of  the  Great  Pyramid. 
Amongst  these  notanda  are  certain  vertical  lines  above  the 
southern  or  further  doorway. 

Travelers  have  contradicted  each  other  so  much 
about  the  number  of  these  lines,  that  nothing  less  than  a 
perfect  picture  of  them,  will  set  the  matter  at  rest.  (See 
Plate  XIII.)  They  extend  the  whole  way  evenly  from 
ceiling  to  door-top,  nearly,  ending  in  a  short  curved  bevel 
They  are  each  107  .4  inches  long,  2.8  inches  deep,  and  3^ 
inches  broad ;  with  six  inch  spaces  between,  and  with  similar 
six  inch  spaces  also  between  the  outer  side  of  each  outer- 
most line,  and  the  bounding  of  the  ante-room's  south  wall 
containing  them.  It  is  not  so  much  a  system  of  four  lines 
as  an  example  of  surface  divided  into  five  equal  portions  or 
spaces. 

As  the  doorway  is  only  42  inches  high,  and  the  dividing!. ;, 
lines  of  the  wall  above  it  are  apparantly  drawn  down  toj 
the  doorway's  (now  broken)  top,  a  man  of  ordinary  height 
standing  in  the  ante-toorcv  axv^  \ooV\xv^  ^OMtViward  (th« 

\ 
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ijjdirection  he  desires  to  go,  in  order  to  reach  the  King's 

Chamber),  cannot  fail  (if  he  has  a  candle  with  him,  for 

otherwise  everything  is  in  darkness  here)  to  see  this  space 

,. divided  into  five.     And  when  he  bows  his  head  very  low, 

^  as  he  must  do  to  pass  under  the  said  southern  doorway  of 

^only  42  inches  high,  he  bends  his  head  submissively  under 

vlhat  symbol  of  division  into  five;  and  should  remember 

^  that  five  is  the  first  and  most  characteristic  of  the  Pyramid 

:=,  numbers.     (See  Plate  XIV.) 

Wall  Courses  of  th^  King's  Chamber  as  Described  by 

Different  Travelers. 

(Sec.  69.)  Owing  to  the  prominence  of  the  individuals 
quoted,  this  is  amusing.  Not  without  reason,  therefore, 
was  it,  as  the  intelligent  traveller  may  readily  believe, 
that  the  Architect  of  the  Great  Pyramid  desired  to  impress 
that  division  into  five  upon  every  visitor's  mind,  just  the 
last  thing  before  such  visitor  should  bow  down,  previously 
to  passing  through  the  low,  solid  doorway,  cut  out  of  granite 
100  inches  thick.  But  after  that,  rising  up  in  the  midst 
of  the  ultimate  King's  Chamber  beyond — what  should  any 
and  every  beholder  witness  there  ? 

According  to  that  usually  most  correct  of  travelers, 
3^rofessor  Greaves,  he  says  of  the  King's  Chamber  that  every 
one  may  see  there  "from  the  top  of  it  descending  to  the 
iDOttom,  there  are  but  six  ranges  of  stone,  all  which,  being 
T'espectively  sized  to  an  equal  height,  very  gracefully  in 
One  and  the  same  altitude  run  round  the  room." 

Well,  though  that  is  a  very  pretty  arrangement,  and  the 
grace  of  it  is  perfectly  true,  it  is  not  the  accomplishment 
of  a  division  into  five;  so  let  us  try  an  older  traveler, 
Sandys,  of  a  curt  and  epigrammatic  style,  and  writing  in 
1 6 10.  Says  he,  of  the  self  same  King's  Chamber:  "A 
right  royal  apartment,  and  so  large  that  eight  floors  it, 
^ight  roofs  it;  eight  stones  flagge  the  ends  and  sixteen  the 
Sides ."     Worse  and  worse . 

Says  Dr.  Pocock  in  1743 :  "Six  tiers  oi  stoxve^  oi  ^c^vsaX 
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breadth  compose  the  sides;"  which  account  M.  Fotirmont, 
on  the  part  of  France,  confirms  in  1755  by  laying  down  that 
*'the  walls  are  composed  of  six  equal  ranges."  The  sti 
more  famous  traveler,  Dr.  Clarke,  makes  Cambridge  in 
1 80 1  support  Oxford  in  1639,  by  particularizing  that 
"there  are  only  six  ranges  of  stone  from  the  floor  to  thej 
roof" ;  while,  finally,  that  usually  infallible  author  on  Egypt, 
Mr.  Lane,  with  his  clever  relatives,  the  Pooles,  almost 
natives  of  Cairo,  seem  to  set  a  seal  forever  on  the  mistake  1 
by  declaring:  "Number  of  courses  in  the  walls  of  the  King's  P 
Chamber,  six."  | 

What  could  have  blinded  all  these  duly  warned  men,  j 
and  sent  them  following  each  other  down  one  and  the  same 
too  easy  rut  of  simple,  ridiculous  error?  Dr.  Richardson, 
in  1 81 7,  was  more  original,  if  error  there  apparently  must 
be  in  these  dark  room  investigations  by  candle  light  in  the 
interior  of  the  Great  Pyramid;  for  he  chose  a  new  and 
hitherto  untrodden  line  of  erring  for  himself,  sententiously 
writing  of  the  room,  "Lined  with  broad,  fiat  stones,  smooth 
and  highly  polished;  each  stone  ascending  from  the  floor 
to  the  ceiling."  But  having  once  begun  this  new  mis- 
description ,  he  soon  has  followers ;  we  find  Lord  Lindsay,  of 
1838,  announcing:  "A  noble  apartment,  cased  with  enor- 
mous slabs  of  granite  20  feet  high"  (or  a  little  more  than 
the  whole  height  of  the  room);  and  Sir  William  R.  Wilde 
with  his  companion  signing  himself  Ifi.  R.  1,  A.,  in  1837, 
equally  publish  to  the  world,  as  observed  by  themselves: 
"An  oblong  apartment,  the  sides  of  which  hre  formed 
of  granite  reaching  from  the  floor  to  the  ceiling.'/ 

And  yet  will  it  be  credited  that  the  walls  of  this  cham- 
ber are  divided  into  five  horizontal  coursed,  neither  more 
nor  less,  almost  four  feet  (47.09  inches)  high  each;  and 
that  these  courses  are  most  easy  to  count,  as  they  must 
have  been  undoubtedly  most  expensive  for  the  architect 
to  have  constructed,  because  every  course  is,  as  Professor 
Greaves  indicated,  of  the  same  height  as  every  other, 
except  the  lowest,  which  course  is  less  by  nearly  i-io  part, 
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^, 


(about  5  Pyramid  inches)  if  measured  from  the  floor; 
but  is  the  same  height  if  measured  from  the  base  of  its  own 
granite  component  blocks,  which  descend  in  the  wall  to 
dbeneath  the  floor's  level.     (See  Plate  XV.) 

« 

.The  Pyramid  Number  of  the  King's  Chamber's  Wall 
Courses  and  the  Stones  in  Them. 

•^  (Sec.  70.)     The  first  traveller  noted,  as  having  dis- 

icovered  that  there  were  but  five  courses  of  stone  contained 
"-^in  the  walls  of  the  King's  Chamber,  was  Lord  Egmont  in 

1709,  and  the  second  Dr.  Shaw  in  17 21,  perhaps,  however, 
*some  others  earlier  or  later ;  but  Professor  Smyth  was  the 
^very  first  to  contend  against  the  world  for  the  correctness 
=of  this  number  of  courses,  and  connecting  the  teaching  of 

the  architect  in  the  ante-chamber,  and  the  quinary  char- 
acter of  the  Pyramid's  first  arithmetic. 

Yet,  quinary  though  it  be  for  some  purposes,  it  is  deci- 
mal for  others,  as  shown  here  in  almost  juxtaposition;  first, 
"by  the  tenth  part  nearly,  taken  off  the  height  of  the  lower 
<:ourse,  by  the  manner  of  introduction  of  the  floor;  and  then 
l^y  the  10x10  number  of  stones,  exactly,  of  which  the  walls 
of  this  beautiful  chamber  are  composed;  no  two  of  which 
^re  exactly  the  same  size  or  dimensions,  with  the  possible 
exception,  of  the  top  layer  on  both  the  east  and  west  ends 
of  the  chamber.  It  will  be  noted  (see  Plate  XV.)  that 
"there  is  one  break  in  the  continuity  of  the  wall  courses,  on 
"the  north  side,  ending  in  the  N.  E.  corner;  at  that  point, one 
stone  extends  through  the  2nd  and  3d  layers,  (or  94.18 
inches  high,  or  wide)  and  extends  from  the  northeast  comer 
west,  about  135.5  pyramid  inches.     Or,  in  other  words, 

"here  is  placed  one  granite  block,  that  shows  a  face  of  7  feet 

10  and  18  one-hundredths  inches  high  or  wide,  by  11  feet 
'  3/^  inches  long.  We  shall  contend  in  the  closing  article 
>■  of  this  work,  that  through  the  space  occupied  by  this  im- 
^  mense  granite  block,  there  is  a  door,  or  outlet  to  other 
[  chambers,  and  hinted  at  in  a  previous  section,  a^  ^osslbl'v 
•  being  located  on  the  75th  and   loodth  layers  oi  sX^otl^, 


A  i'^  4  :<! : 
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The  ancient  occupfien  of  tins  tmost  rewuxrtabU  but 
must  have  had,  not  oohr  some  extraordinarv  method* 
lighting  these  several  chambeis.  but  had  also  a  method  M^ 
secret  touch,  or  mysterious  force ^  to  catse  these  waSsti^ 
open  at  their  pleasure.  \ 

A    MARKEr>    PORTIOX    OF   THE    KlXC'S    Ch.\MBEX    AND  THEl;, 

Coffer  are  Mutually  Commexsurable  ix 

p\'r.\mid  xumbebs. 

But  the  tenth  part,  nearly,  taken  ofiE  the  visible  height 
of  the  lower  granite  course  of  the  chamber's  walls:  what 
was  that  for?  Its  first  effect  was  to  make  that  comser 
within  the  fraction  of  an  inch,  the  same  height  as  the  coffer; 
and  the  second  was,  more  exactly,  to  make  the  capadtr, 
or  cubic  contents  of  that  lowest  course  of  the  room,  so 
decreased,  equal  to  fifty  times  the  cubic  contents  of  tiie 
coffer,  already  shown  to  be  71,250  cubic  Pyramid  inches. 
Two  separate  sets  of  measured  numbers  in  Pyramid  inches 
i(yr  the  length,  breadth  and  height,  of  that  lowest  chamber 
course  giving  as  follows,  when  divided  by  the  coffer's 
contents — 

412.14x206.09x41.9       3*558,899 . 


71,250  7i»25o 

And  412x206x42        3,564,624. 

71,250  71*250 

Hence,  close  as  was  the  connection  of  the  several 
parts  of  the  coffer  with  each  other  by  the  tie  of  capacity, 
erjually  close  is  the  connection  of  the  coffer  with  the  ad- 
justed course  of  the  granite  room  in  which  it  stands,  and 
by  capacity  measure  also.  While,  if  the  multiple  before  was 
2,  and  is  50  now — is  not  50  twice  25,  or  double  the  number 
of  its  own  inches  in  the  cubit  of  the  Great  Pyramid,  the 
significant  5x5? 

CoMMKNSURAnrLrTlES  BlvTWEEN  THE  KiNG'S  CHAMBER  AND 

THE  Structural  Masonry  Courses  of  the 

Whole  Pyramid. 

The  significent  fives  and  texv^  t\v^t  ^la-V  such  a  promi- 
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nent  part  in  the  King's  Chamber,  do  not  end  there.  Vio- 
lently different  are  the  courses  of  masonry  in  their  successive 
lieights  of  the  Great  Pyramid ;  but  whatever  height  or  thick- 
ness of  stones  any  one  course  is  begun  with,  it  is  kept  on 
at  that  thickness  precisely  right  through  the  whole  Pyra- 
mid at  that  level  (i.  e.,  if  we  may  judge  of  the  unknown 
interior  of  the  stratum  by  the  four  external  edges  thereof) ; 
th-ough  the  area  of  the  horizontal  section  may  amotmt  to 
from  ten  feet  square  to  a  dozen  acres. 

To  secure  this  equality  of  thickness  for  a  course — in 
fact,  just  as  with  the  equal  height  of  the  granite  courses 
in  the  King's  Chamber  walls,  but  on  a  larger  scale — it  is 
plain  that  immense  arrangements  must  have  been  instituted 
beforehand,  with  the  masons  of  many  quarries;  and  such 
arrangements  imply  method,  mind,  and  above  all,  intention. 
The  level  of  the  50th  course  of  construction  of  the  whole 
Pyramid  is  the  level  also  of  that  granite  floor  in  the  King's 
Chamber,  whereon  is  resting  the  coffer,  a  vessel  with  com- 
mensurable capacity  proportions  between  its  walls  and  floor » 
in  a  room  with  5  courses,  composed  of  100  stones,  and 
with  a  capacity  proportion  (the  coffer)  of  50  to  the  lowest 
of  those  courses;  which  lowest  course  has  been  made  5 
inches  less  in  height  than  any  of  the  others  of  its  fellows. 

Any  person  could  hardly  but  see,  then,  that  the  so- 
called,  in  the  dark  ages,  King's  Chamber,  should  rather 
have  been  termed  the  chamber  of  the  standard  of  50.  Can 
we  also  say,  with  reference  to  our  present  inquiry — of  50 
Pyramid  inches  employed  in  capacity  measure. 

Fifty  Pyramid  inches  form  the  ten-millionth  of  the 
earth's  axis  of  rotation;  or  decidedly  the  proper  fraction 
to  begin  with  for  capacity  measure,  when  we  have  already 
chosen  one-ten-millionth  of  the  semi-axis  for  linear  measure. 
The  reason  being,  that  in  measuring  linear  distances,  say 
amongst  the  spheres  of  the  universe,  men  measure  them 
from  center  to  center,  and  therefore  have  only  to  take 
account  of  the  radii  of  each;  but  in  dealing  with  either 
their  capacity  or  weight,  we  must  take  each  sp\\eT^  m  SX>'s» 
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entirety,  or  from  side  to  side,  that  is,  by  its   diameter 
rather  than  radius. 

Symbolic  Hints  From  the  Ante-Chamber. 

(Sec.  71.)  A  hint  how  to  deal  with  this  second  part 
of  the  question,  may  be  gathered  from  some  of  the  hitherto 
incomprehensible  things  in  the  little  ante-chamber  to  this 
far  grander  chamber.  Little  indeed,  is  the  ante-chamber, 
when  it  measures  only  5  feet,  5 . 2  inches  in  breadth  from 
east  to  west,  8  feet  and  8 . 3  inches  long  from  north  to  south, 
and  1 2  feet  5 . 4  inches  high ;  but  it  has  a  sort  of  granite 
wainscot  on  either  side  of  it,  full  of  detail.    (See  Plate  XIII.) 

On  the  east  side,  this  wainscot  is  only  8  feet,  9 .  i  inches 
high,  and  is  flat  and  level  on  the  top;  but  on  the  west  side 
it  is  9  feet,  3 . 8  inches  high,  and  has  three  semi-cylindrical  L 
cross  hollows  of  nine  inches  radius,  cut  down  into  it,  and  I 
also  back  through  its  whole  thickness  of  8 . 5  to  11 . 7  inches  I 
to  the  wall.  Each  of  those  semi -cylindrical  hollows  stands  l 
over  a  broad,  shallow,  vertical,  fiat  groove  21.6  inches 
wide,  3.  2  inches  deep,  running  from  top  to  bottom  of  the 
wainscot,  leaving  a  plaster-like  separation  between  them. 
The  greater  part  of  the  pilasters  has  long  since  been  ham- 
mered away,  but  their  fractured  places  are  easily  traced; 
and  with  this  allowance  to  researchers  in  the  present  day, 
the  groove  and  pilaster  part  of  the  arrangement  is  precisely 
repeated  on  the  east  side,  within  its  lower  compass  of  height.  , 

These  three  grand,  flat,  vertical  grooves,  then,  on 
either  side  'Of  the  narrow  ante-chamber,  have  been  pro- 
nounced long  since  by  Egyptologists  to  be  part  of  a  vertical, 
sliding  portcullis  system  for  the  defence  of  the  door  of  the 
King's  Chamber.  There  are  no  blocks  now  to  slide  up  and 
down  in  these  grooves,  nor  have  such  things  ever  been  seen 
there,  by  our  race  of  people;  but  the  gentlemen  poiQ^  ,, 
triumphantly  to  a  fourth  groove,  of  a  different  ordefi 
existing  to  the  north  of  all  the  others,  near  the  north  j| 
beginning  of  the  ante-chamber;  and  with  its  portcullis 
block,  they  say,  still  suspended,  atvd  ready  for  work. 
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The  Granite  Leaf  of  the  Ante-Chamber. 

The  portcullis  block,  however,  referred  to  above,  con- 
ns many  peculiarities  which  modem  Egyptologists 
^e  never  explained;  it  was  first  carefully  described  by 
Dfessor  Greaves  under  the  appellation  of  "the  granite 
f  ,*'  (from  the  so-called  'leaf  or  'slat,'  or  sliding  door 
2r  the  water-way  of  a  lock-gate  in  an  English  navigation 
lal).  Unlike  the  others,  its  grooye  is  only  17.  i  inches 
Dad  (against  21.6  inches  for  the  others),  and  in  place 
being  like  them  cut  down  to,  and  even  several  inches 
;o,  the  floor,  and  terminates  3  feet,  7 . 7  inches  above  that 
sal  plane;  so  that  the  leaf's  blocks — for  it  is  in  two  pieces, 
e  above  the  other — stand  on  solid  stone  of  the  walls 
either  side,  and  could  not  be  immediately  lowered  to 
t  as  a  portcullis,  though  an  Emperor  should  desire  it. 
hen  this  portcullis  was  in  real  use,  there  were  other  parts 
Qnected  with  it,  that  are  now  hidden  away  in  some  one 
the  secret  vaults,  in  the  apparent  solid  Pyramid.  This  is 
Ldent,  for  if  chiseled  down  in  their  vertical  plane,  there 
►uld  still  be  21  inches  free  space  between  the  leaf  and  the 
rth  entering  wall  and  doorway  where  a  man  might  worm 
nself  in,  in  front  of  that  face  of  it;  and  4  feet,  9  inches 
ove  the  leaf's  utmost  top,  where  men  might  clamber 
sr;  and  where  many  adventurers  have  sat,  candle  in 
nd,  in  absolute  solitude,  thinking  over  what  it  might 
^an. 

The  granite  leaf  is,  therefore,  even  by  the  meagre 
ta  given,  a  something  which  a  simple  portcullis 
1  not  explain.  And  so  do  likewise  the  three  broader 
pty  pairs  of  grooves  to  the  south  of  it,  remark- 
e  with  their  semi-cylindrical  hollows  on  the  west  side 
tlie  chamber.  Various  ideas  as  to  their  uses  have  been 
en  out  from  time  to  time,  but  no  single  idea  advanced, 
^  ever  received  much  of  a  following.  But  the  real 
tsonic  sttidenty  however,  can  read  volumes  in  every  cham- 
'  and  passageway  of  this  most  remarkable  sttueXAiTe. 
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Earth's  Density  Number  in  the  Grisat  Pyramid. 

The  Pyramid's  earth's  mean  density  comes  out,  if  at  all, 
most  simply,  and  to  an  accuracy  at  once  of  three  placcJ^ 
of  figures,  certain,  from — the  cubic  contents  of  the  coffer ifll^ 
Pyramid  inches,  divided  by  the  loth  part  of  50  inches  cubed."  ^ 
Whence,  trusting  to  the  most  analytical  measures  yet  taken,! ^ 
it  is:  71,250  divided  by  12,500;  the  quotient  being  syoJJ 
a  number  which  modem  science  may  confirm,  at  somen's 
future  day,  and  does  meanwhile  include  near  the  very  center  jl)} 
of  its  best  results  thus  far.  While  the  grand  5 . 7  of  the. 
seven  stones  forming  the  5th  and  topmost  course  of  the! 
walls  of  the  King's  Chamber,  crown  the  conclusion. 


Of  Tempkrature  Corrections  and  How  Affected. 


mi: 


^ 


(Sec.  72.)     Thus,  at  the  great  observatory  of  Pulkova, 
near   St.    Petersburg,   where   they  value   an   insight  into 
small  fractions  of  a  second  perhaps  more  than  anywhere 
else  in  the  world,  the  very  able  Russian  astronomers  have 
placed  their  chief  clock  in  the  ** subterraneans,"  or  cellars.^ 
of  the  observatory.     Something  of  the  same  sort  is  novil 
practiced  at  the  Royal  Observatory,  at  Greenwich;  while r 
the  Paris  Observatory  has  beat  the  record  by  placing  its 
clock  95  feet  under  the  surface  of  the  ground,  in  the  very 
peculiar   'caves'   which  exist  there. 

Over  forty  years  ago,  at  the  Royal  Observatory, 
at  Edinburgh,  Scotland,  observations  were  taken  with 
very  long-stemmed  thermometers,  whose  bulbs  were  let 
down  into  rock  at  various  depths;  and  it  was  found  that, 
notwithstanding  the  possibly  disturbing  effect  of  rain- 
water soaking  down  through  fissures,  there  is  such  an  as- 
tonishing power  in  a  mass  of  stony  matter  to  decrease 
temperature  variations,  that  at  the  surface  of  the  ground— 
The  mean  semi-annual  variation  of  heat  amounts  to  50°  F. 

At  three  inches  under  the  surface 30°  F-  ' 

At  three  feet  under  the  surface 16°  F. 

At  six  feet  under  the  surface 10°  F. 

At  twelve  feet  under  the  surface 5  °  F- 
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^t  twenty-four  feet  under  the  surface i*'  F. 

At  95  feet,  then,  from  the  surface,  as  in  the  case  of 
j3ie  Paris  Observatory,  how  very  slight  and  innocuous  to 
ihe  most  refined  observation  of  season  temperature. 
But  how  much  more  slightly  affected  still,  and  how  ad- 
:3ciirably  suited  to  a  scientific  observing  room,  must  not  the 
King's  Chamber  in  the  Great  Pyramid  be,  seeing  that  it 
^  shielded  from  the  outside  summer  heat  and  winter  cold, 
z>y  a  thickness  of  nowhere  less  than  i8o  feet  of  solid  masonry. 

Temperature  of  the  King's  Chamber. 

In  the  Great  Pyramid,  as  before  observed,  there  is  a 
rx*and  tendency  for  numbers,  things,  and  principles  going 
>3r  "fives";  and  this  seems  carried  out  even  in  its  temper- 
i-^ure,  for  it  may  be  described,  first  of  all,  as  a  temperature 
^f  one-fifth ;  that  is,  one-fifth  the  distance  between  the  freez- 
tTig  and  boiling  points  of  water,  above  the  former. 

The  first  grounds  for  this  belief  were  certain  approx- 
i^mate  observations  by  M.  Jomard,  in  the  "Description  de 
V  Egypt";  and  which  indicate  something  like  68°  Fahr.  as 
nearly  the  original  temperature  of  the  King's  Chamber  of 
_  the  Great  Pyramid,  if  under  both  ventilation  and  other  in- 
tended normal  circumstances  of  its  foundation.     And  68° 
Pahr.  is  precisely  a  temperature  by,    and  according  to, 
nature  of  one-fifth.     And  I  learn  that  the  mean  annual 
temperature  of  the  city  of  Cairo  is  identical,  or  68°  Fahr.; 
the  authority  is,  from  a  five  years  record  of  the  Austrian 
Meteorological  Society,  A.  Buchan,  Esq.,  reporting. 

Thirty-seven  years  after  M.  Jomard  had  measured  in 
the  King's  Chamber  the  extra  temperature  of  71.6°  Fahr. 
(i.  e.  3.6°  extra  according  to  this  subsequent  theory), 
Colonel  Howard  Vyse  cleared  out  the  two  ventilating  chan- 
nels; and  reported,  without  having  heard  any  idea  that  the 
temperature  had  been  theoretically  too  high — that  inst- 
antly upon  the  channels  being  opened,  the  ventilation  re- 
established itself,  and  with  a  feeling  to  those  in  the  chatcOo^t 
Df  most  agreeable  coolness.    But  no  sooner  hadVve.YeiX,,  \-tva.'^ 
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the  Arabs  most  perversely  stopped  up  the  ventilating 
channels  again ;  and  now,  the  temperature  ranges  anywhere 
from  70®  to  76°  Fahr.  according  to  the  number  and  class 
of  visitors,  just  preceding  the  recording  of  the  same. 

The  Vibration  of  the  King's  Chamber  Is  Said  To  Be 
THE  Tone  of  Nature,  the  Letter  "F." 

(Sec.  73.)  If  so,  this  was  important  in  the  pre- 
sentation of  certain  degrees  of  the  ancient  Cxilt.  It  is  stated  j 
by  certain  musical  experts  that  have  visited  this  chamber,!^ 
that  when  not  more  than  half  a  dozen  persons  are  present,  L 
by  striking  on  the  coffer  with  a  drum-stick,  446  vibrations, 
or  the  musical  sound  of  the  letter  **F."  is  heard  . 

Temperature   and   Pressure   Data   for   the   Coffer's 

Weight  and  Capacity  Measure. 

The  coffer  at  the  present  moment,  in  no  more  of  its 
right,  or  original  temperature,  than  its  right  and  original 
size,  when  so  much  of  it  has  been  broken  bodily  away  by  tbe 
hammering  of  the  representative  men  of  modem  society  and 
their  attendant  trains.  But  the  barometric  pressure  in  the 
chamber  happily  defies  such  power  of  disturbance,  and 
keeps,  by  the  law  of  the  atmosphere  over  all  region,  ex- 
pressively close  to  30.000  Pyramid  inches. 

At  the  above  mentioned  atmospheric  pressure. 
68°  temperature,  and  the  coffer's  cubic  contents  of  71,250 
Pyramid  inches  of  capacity,  filled  with  pure  water  (thougli 
only  as  a  temporary  practice  expedient) — ^do  form  the! 
grand,  earth-commensurable,  weight  standard  of  the  an- 
cient Great  Pyramid. 

Of  all  parts  of  the  Great  Pyramid  amenable  to  accurate 
linear  measure,  there  are  none  presenting  such  advantages 
therefore  as  the  King's  Chamber,  far  in  its  interior;  because 
the  said  Chamber  is — i.  Equable  in  temperature;  2.  Un-i 
visited  by  wind,  sand,  or  other  such  natural  disturbances ct 
the  outside  of  the  building ;  3 .  Of  simple  rectangular  figure; 
4.  Erected  in  polished,  dense,  hard,  red  granite,  and,  5.^^ 
exhibits  the  longest  \mes  oi  aivy  p^"^^  oltVie  Pyramid,  both 
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1  that  hard  material,  and  in  a  horizontal  position;  with 
ertical  end-pieces  too,  in  rectangular  emplacement,  or  ex- 
,ctly  as  most  stiitable  to  the  modem  refinements  of  **end- 
tieasure"  (See  Plates  XIV.  and  XV). 

King's  Chamber  Measurements  in  Detail. 

By  Prof.  P.  Smyth. 

(Sec.  74.)  Probably  the  most  correct  statement  ever 
fc-ublished  of  the  measurements  in  detail,  of  the  King's 
Siamber,  in  the  Great  Pyramid,  are  those  that  follow,  from 
he  pen  of  that  painstaking  Egyptologist,  Professor  Smyth, 
n  his  last  visit  there,  viz: 
r  :ength  of  South  side,  near  floor  level  Inches, 

Mean  of  four  measurements =  412 . 6 

North  side.  Mean  of  three  measurements =  41 2 .  47 

Mean  of  both  North  and  South  sides,  (British 

Inches) =  41 2 .  54 

(Pyramid  Inches)  =  412 .  13 
Assumed  true  length  on  the  whole ,  (Pyramid  In.)=4i2.i32 
(Or,  34  feet,  4  +  inches.) 
»Keadth  of  King's  Chamber  near  East  end 

Mean  of  two  measures ...    =  206 . 3 

Near  West   end,  (British  Inches) =  206.3 

Mean  East  and  West  ends,  (British  Inches) .  .  .  =  206  3 

(Pyramid  Inches)  =  206 .  09 
Assumed  true  Breadth  on  the  whole    (Pyra- 
mid Inches) .  .  =  206 .  066 

(Or,    17    feet,    2+ inches.) 
Height  of  King's  Chamber  near  Northeast  angle 
of    room;    Mean   of    seven    measurements   in 

British  Inches =  230 .  70 

(In  Pyramid  Inches)  =  230.47 
Assumed  true  height  on  the  whole, (Pyr.  In.)  =  230.389 
(Or,  19  feet,  23^4inches.) 
Diagonals  op  Floor: — 

From  Southwest  to  Northeast  comer ^=Ar(ii.o 

From  Northwest  to  southeast  comer ^=  ^^^ .  *>> 
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Mean  measured  floor  diagonals,  (British  inches)  =461.65 

(Pyramid  Inches)  =461.19 
(Or,   ^S   feet,    5-g  inches.) 
Diagonals  of  East  Wall: — 

Low  Northeast  to  high  Southeast  comer  .....=  309.2 1 
Low  Southeast  to  high  Northeast  comer,  sub- 
stracting  i .  6  inches  for  hole  in  low  Southeast 

comer. —  310° 

Mean  length  of  diagonals,  (British  Inches)  .  .    =  309.6 
Mean  length  of  diagonals,  (Pyramid  Inches) .  . .  .  =  309.3 
Diagonal  of  West  Wall: — 

Low  Southwest  to  high  Northwest  comer —310  4 

Substract  one  inch  for  a  sunken  floor  stone  =  i-o 
(The  other  diagonal  not  measureable  on  account 
of  a  large  and  deep  hole  in  floor  in  northwest 
comer  of  chamber,  whereby  men  entering  have 
gone  on  excavating  at  some  time  to  under- 
neath that  part  of  the  floor  whereon  the  coffer 
stands ;  but  are  not  known  to  have  found  any- 
thing  but  solid  limestone  masonry  and  mortar.) 
Mean  of  the  west  wall,  (in  British  Inches).  ...  =^  309.4 

(In  Pyramid  Inches)  ....  =  309.1 
Again  considering  Pyramid  inches  in  the  King's  Cham- 
ber to  signify  Pyramid  cubits  outside  the  building,  the  fol- 
lowing results  come  out  correct  to  six  places  of  figures  :- 
Take  the  length  of  the  King's  Chamber  412. 132  to  express 
the  diameter  of  a  circle.  Compute  by  the  best  methods  of 
modern  science,  the  area  of  that  circle ;  throw  that  area  into 
a  square  shape,  and  find  the  length  of  a  side  of  such  a  square 
The  answer  will  be  365.242  Pyramid  cubits;  a  quantit) 
which  not  only  represents  the  mean  of  all  the  measure! 
of  the  length  of  the  Great  Pyramid's  base  side,  but  defines 
the  number  of  mean  solar  days  in  a  mean  solar  tropical  year 

Symbolisms  of  the  Ante-Chamber. 

(Sec.  75.)   To  reach  the  King's  Chamber   of    the  Grea 
Pyramid  we  have  to  pass  through  the  Ante-Chamber;  w 
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ave  already  gathered  some  useful  hints  from  there,  yet 
ir  from  all  that  it  was  capable  of  giving. 

One  of  the  principal  features  mentioned  regarding  this 
Chamber,  in  a  previous  section  was,  the  three  curved  hollows 
1  the  higher,  or  western,  granite  wainscot.  There  are  no 
Lach  hollows  on  the  eastern  side,  and  it  is,  moreover,  cut 
fi  at  the  top  to  an  absolutely  lower  level  than  what  the 
^^stem  hollows  descend  to.  Nearly  every  investigator 
sks,  why  was  this  east  wainscot  so  cut  down;  evidently 

was  done  purposely,  from  the  perfection  of  the  work  by 
:i-e  original  builders. 

The  architect  is  dead,  but  you  may  still  virtually  ques- 
CDn  him,  in  such  a  building  of  number,  weight,  and  measure, 
y  ascertaining  how  much?  What  height,  for  instance, 
"^s  the  eastern  wainscot  cut  down  to? 

The  answer  is:  103.0  inches;  since  assumed,  within 
a.e  limits  of  the  measures, — 103.033  Pyramid  inches. 
^hat  is  just  half  the  King's  Chamber  breadth,  and  is  therefore 
rtiportant.  It  has  been  found  that  the  floor  of  the  Ante- 
chamber, is  partly  in  granite  and  partly  in  limestone;  and 
^hat  the  length  of  the  former  portion  is  given  (in  the  mean) 
^  103 .033  Pyramid  inches;  and  here  are  placed  two  similar 
and  of  the  place  characteristic  lengths  of  granite  m  rectangu- 
lar position  to  each  other.  This  is  said  to  represent  square 
measure;  but  what  is  the  circular  equal,  in  area,  of  such  a 
iquare?  The  mean  length  of  the  whole  ante-chamber  is 
[iven  at  116.  26  Pyramid  inches;  this  is  made  up  of  103.03 
•f  granite,  and  13. 23  of  limestone;  Major  U.  A.  Tracey, 
•ointed  out,  that  116.  260  is  the  diameter  of  a  circle  having 
recisely  equal  area  to  a  square  of  103.033  in  the  side, 
thereupon  the  Abbe  and  Chanovine  Moigno  exclaimed  in 
is  scientific  journal,  Les  Mondes,  *'Who  could  pretend  now 
lat  the  diversity  of  the  materials  forming  the  floor,  and 
leir  relations  and  differences  of  length,  were  a  brute  accident 
ti  the  part  of  the  ancient  architect  of  4,000  years  ago?*' 
nd  still  less  when  the  following  additional  fea\Arce."s»  ^^^  ~^ 
roduced  by  these  numbers,  103.03  and  116.26,  m  \?Cke« 
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Pyramid  positions,  and  Pyramid  inch  units  of  measure  there: 
(i.)     103.033x5    (Pyramid  number)  =  5 15. 165;    or  is  the 

length  in  Pyramid  inches  of  the  cubic  diagonal  of 

the  King's  Chamber. 
(2.)     103.033x50  (the  nimiber  of  masonry  courses,  of  the 

Pyramid  the  chamber  stands  upon)  =5 151. 65;  or| 

is  in  Pyramid  inches  the  length  of  the  side  of  square  | 

of  equal  area  to  a  triangle  of  the  shape  and  size  ofy 

the  Great  Pyramid's  vertical  meridian  section.      I 
(3.)     116.260x2  =  232.520;  or  is,  in  P)rraniid  inches,  the j "J 

mean,  nearly,  of  the   ist  and  2nd  heights  of  thej'^' 

King's  Chamber. 
(4.)     116.260X /?t  =  365.242.  .&c.;  or    shows   the  number 

of  mean  solar  days  in  a  mean  solar  tropical  year. 
(5)     1 16. 260  x/?tx  5x5=9131. 05;  oris,  in  Pyramid  inches, 

the  length  of  a  side  of  the  base  of  the  Great  Pyramid 

from  a  mean  of  all  the  measures. 
(6.)     116.  260x50^5813.0;  or  is,  in   Pyramid   inches, the 
ancient  vertical  height  of  the  Great  Pyramid,  from  a  mean 

of  all  the  measures. 
Hence,  as  the  earlier  of  the  above  cases,  including  the  103.' 
033,  show,  the  uses  of  the  east  wianscot  of  the  ante-chamber, 
in  being  lower  than  the  west  wainscot,  have  been  most 
remarkable.  But,  as  every  student  of  the  Great  Pyramid 
is  led  to  ask — "can  any  object  be  assigned  to  the  west  wain- 
scot being  of  the  greater  height  it  has  been  found  to  be  by 
measure,  viz: — 11 1.8  Pyramid  inches?" 

It  being  so  signal  a  feature  of  the  chamber,  and  executed 
expensively  and  solidly,  shows  conclusively,  that  it  was 
purposely  intended  by  the  builders  of  the  Great  Pyramid 
through  their  architect.  And  for  the  purpose  to  have  an 
additional  design  to  assist  in  solving,  the  hidden  mysteries 
of  perfect  mathematics. 

Mr.  W.  C.  Pierrepont,  of  Pierre  Pont  Manor,  Jefferson  ' 
County,  N.  Y.,  some  ^S  years  ago,  pointed  out,  that  "if  j 
a  model  of  a  meridian  section  of  the  Great  Pyramid  be  con- 1 
ceived  to  stand  on  the  flooTitv^  of  the  ante-chamber,  verti- J 
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cally  over  the  center  of  the  granite  leaf,  then,  the  north  foot 
[>f  such  p3n*amidal  section  rests  on  the  great  step  at  the  head 
[>f  the  grand  gallery,  exactly  there  where  the  ramp  line  con- 
tinued comes  through ;  and  south  of  such  pyramidal  section 
rests  on  the  granite  floor  of  the  passage  leading  from  the  ante- 
Dliamber  onwards  to  the  King's  Chamber;  and  is  defined 
t:liere  to  within  a  tenth  of  an  inch  by  a  *joint'  line  in  the 
granite ;  the  only  joint  line  too  in  that  passage. 

From  that  joint  line  in  the  floor,  then,  the  vertical 
^ngle  to  the  ceiling  of  the  ante-chamber  immediately  over 
;.lie  singular  and  most  important,  granite  leaf's  center  = 
51°  51',  or  the  Great  Pyramid's  angle  side  rise;  and  from  the 
;s.nie  joint  line  to  the  center  of  the  lower  stone  of  the  granite 
^af  (which  divides  the  whole  height,  into  base  side  and 
vertical  height-^  100)  the  angle  of  26°  18'  nearly,  or  the  angle 
>f  all  the  inclined  passages  of  the  Pyramid." 

The  Granite  Leaf  Inch  Measurement. 

A  strange  structure  is  the  granite  leaf  in  the  ante- 
chamber, standing  all  across  the  room  between  the  floor  and 
<!eiling,  as  it  does,  is  hedged  about  with  important  symbols 
<ionnected  with  the  scientific  theory  of  the  Great  Pyramid; 
■iRome  objectors  to  the  Pyramid  scientific  theory  have  said, 
'**We  do  not  admit  the  reality  of  Pyramid  inches  with  its 
""^friginal  builders,  when  such  inches  are  obtainable  by  sub- 
^dividing  immense  lengths;  but  show  us  a  single  such  inch, 
^Bnd  we  may  believe."  Whereupon  Major  U.  A.  Tracey, 
3R.  a.,  pointed  out  that  such  single  inch  is  actually  marked, 
i^nd  in  a  Pyramid  manner,  on,  or  rather  by  means  of,  the 
(above  granite  leaf  in  the  ante-chamber;  and  is  thus  ex- 
j^lained : — 

"In  that  small  apartment  its  grand  symbol  on  the  south 
Mrall  is  the  already  mentioned  illustration  of  a  division  into 
?3ve :  and  if  the  symbol  had  virtue  enough  to  extend  into  and 
Stominate  some  features  in  the  next  or  King's  Chamber 
^as  in  illustrating  its  now  undoubted  number  of  five  wall 
25ourses),  why  should  it  not  typify  somethmg  m  *\\;&  cywTv 
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chamber  as  well?  But  what  is  there  in  the  ante-chamber, 
divided  into  five?  "The  Great  Pyramid's  own  scientife, 
earth-commensurable,  cubit";  for  here  it  is  so  divided  ifl 
the  shape  of  this  projecting  boss  on  the  granite  leaf,  just 
five  inches  broad.  And,  further,  that  fifth  part  of  that  I 
cubit  of  the  Great  Pyramid's  symbolical  design  is  divided 
before  our  eyes  into  five  again ;  for  the  thickness  of  this 
remarkable  boss  is  on  fifth  of  its  breadth.  So  there  you 
have  the  division  of  the  peculiar  Pyramid  cubit  into  5x5 
inches."  | 

Further  measures  of  the  boss  on  the  granite  leaf,  byj 
Dr.  J.  A.  S.  Grant,  in  Dec,  1874:     *'We  measured  the  boss  j 
and  foimd  it  just  out  from  its  stone  one  inch;  and  also  to  be 
removed  from  the  center  of  the  breadth  of  its  stone  exactlr  [■- 
one  inch;  measurements  which  corroberate  former  measure- 
ments." 

Principal  and  Leading  Measures  Connected  With  the 
Interior  of  the  Great  Pyramid. 

(For  their  application  see  Plates  I.  to  XV.) 

(Present)  Entrance  Into  Great  Pyramid. 

(Sec.  76.)  This  is  at  present,  simply  a  hole,  or  door 
way,  at  upper  end  of  a  hollow  passageway,  inclining  thence 
downwards  and  inwards.  It  is  situated  on  the  northern  ^ 
flank  of  the  Pyramid,  in  a  very  broken  part  of  the  masonr}' 
now,  at  a  height  above  the  ground,  or  pavement,  rudely  an<^ 
imperfectly  considered  about :  (in  Pyramid  feet  and  inches)-- 
49  feet. 

Distance  of  the  center  of  that  doorway  hole 

eastward  of  center  of  the  Pyramid's  north-     Feet    M 
em  flank,  as  between  its  E.  and  W.  ends.  .        24      6. 

Height  of  said  doorway,  transversely  to  length 
of  the  passage  way,  of  which  it  is  the 
outer,  northern,  end  •  •  •    3      i^  ^ 

Breadth  of  the  same 3      5  n 

Angle  of  descent  of  the  floor  of  the  passage 

southwards 26°       ^^ ' 


'<•- 


UNFINISHED  SUBTERRANEAN  CHAMBER  355 


long  that  downward,  and  southward, 
from  a  supposed  original  northern 
ing  of  this  passage,  to  its  jiinction 
iown  with  the  first  ascending  passage 
the  building,  in   Pyramid   feet   and      Feet  Ins. 

=    82     4. 

0  Caliph  Al  Mamoun's  broken  hole-  =    17     10. 

cheifiy  by  excavation  through  solid 

ut  still  in  one  straight,  downwardly 

i  line  as  before,  to  the  well's  lower 

• •..•...• =215     2. 

0  the  end  of  the  inclined  and  full  bored 

the  passage =    24     8 . 

a  horizontal  direction  to  the  north  wall 

bterranean  Chamber =   27      

ngth  of  descending  entrance  passage  =  367      

th,  or  from" the  2 170  mark"  in  the  up- 
rt  of  the  passage  to  its  falling  into 
ranean  Chamber ^^337     9  • 

horizontal    subterranean    region : — 

height =      3 

breadth   ■• =      2     9. 

Subterranean  Unfinished  Chamber. 

hed  ceiling,  length  East  to  West .  .  .  =    46     

breadth  North  to  South  =27     i . 

1  of  walls  from  said  ceiUng,  variously 
^ularly,  from  3  feet,  4  inches,  to  13 
Lches;  floor  not  yet  cut  out  of  the 
.  walls  not  full  depth. 

ind,  horizontal  hole  or  passage 
ncement,  penetrating  into  the  rock 
^ards,  from  south  wall  of  this  cham- 
V  down ;  length .....    =    52     9. 

height ..    =      2     7. 

breadth =      2     5. 

Phe  Ascending  Passage;    (Limestone.') 

in  an  upward  and  Southward  direction,  Itotcv  3. 

the  descending  entrance  passage,  S2  leet,  iv  vcvcVve^ 
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inside  the  ancient  building;  and  the  first  15  feet  of  its  lengl 
is  still  filled  up  with  the  fast  jammed  granite  plugs. 

(Note — If  this  passageway  was  cleaned  out  it  wotili 
reveal  a  part  of  the  real  entrance.) 
The  whole  length,  from  the  descending  passage 

up  to  junction  with,  and  entrance  into  the     Feet    Ins.^ 

Grand  Gallery  is =128    6.4 

Measured  angle  of  floor's  ascent  southwards  =  26*^    8' 
Transverse  height  of  the  passage  bore,  now  3 

feet,  1 1  inches,  to  4  feet,  1 1  inches ;  anciently  =     3    n. 
Breadths  now,  in  broken  state  from  3  feet,  6 

inches  to  5  feet;  anciently =      3     5 

Grand  Gallery;  {Limestone.) 
Also,  and  Further  Ascending. 

Length  of  inclined  floor  line,  from  N.  to  S.  wall  =156 

Measured  angle  of  ascent,  southwards =26 

Vertical  height,  at  any  one  average  point = 

Overlappings  of  roof,  in  number = 

Overlappings  of  the  walls,  in  number = 

Ramps  height = 

breadth. •..-...  = 

Breadth  of  floor  between  ramps = 

Breadth  of  gallery  above  ramps = 

Breadth  of  gallery  between  first  overlap = 

Breadth  of  gallery  between  2nd.  overlap ....  = 
Breadth  of  gallery  between  3rd.  overlap  ...  = 
Breadth  of  gallery  between  4th.  overlap .....  = 
Breadth  of  gallery  between  5th.  overlap  ....  = 
Breadth  of  gallery  between  6th.  overlap .....  = 
Breadth  of  gallery  between  7  th.  overlap ....  = 
Great  step  at  southern  end  of  gallery,  vertical 

height  of  north  edge = 

Length  along  the  flat  top  from  north  to  south  ^ 
Lower   and   further   exit,   or   South  doorway 

passage,  height = 

breadth = 

length  horizontally  from  G.  G.  to 

ante-chamber ^=^      \    ^K 


5«> 

10 

6° 

1/ 

28 

3H 

36 

7 

I 

9 

I 

8 

3 

6 

6 

10 

6 

4-2 

5 

10.4 

5 

4.6 

4 

10.8 

4 

5 

3 

11.1 

3 

5-4 

3 

.  .  ■  ■ 

5 

I 

3 

7-7 

3 

5-4 

ANTECHAMBER,  MATERIAL  OF 


357 


exit,  at  top  of  eastern  wall  at  its  south-     Feet    Ins. 

end,  height =      2     9 

breadth =      i     8 

Ante-Chamber;  (Limestone  and  Granite.) 

ne  length.  North  to  South =^      9     8 .  26 

ne  breadth  at  top.  East  to  West =      5     5.2 

ne  height  at  top.  East  to  West =    12     5.3 

n  wainscot,  granite,  high =      8     7 .03 

m  wainscot,  granite,  high =      9     3.8 

e  (density  =  0.479,  earth's  density  =1) 
ns  to  be  employed  in  the  course  of 
length  of  this  room,  and  in  the  Gran- 
'^eaf  which  crosses  it,  at  various  dis- 
cs, as  8  to  24  inches,  from  North  wall, 
oor,  and  side  walls. 

lassage,  horizontal,  from  ante-chamber, 
hward  to  King's  Chamber,  in  granite  all 

way ;  length • =      8     4.2 

leight  at  the  North  end =      3     7.7 

leight  at  the  South  end    =      3     6 

)readth  at  the  South  end. ....=      3     5.4 

IT  of  vertical  grooves  on  South  wall .  . .  ="      4 

I  of  each  groove =      8     11. 4 

King's  Chamber.      (Granite.) 

ire  entirely  in  granite,  form  rectangular, 

:h,East  to  West =    34     4.132 

dth,  North  to  South =    17     2 .066 

it,  tloor  to  ceiling =    19     2 .  389 

.  base  of  walls ,  below  the  floor ,  to  ceiling  =  19  7.35 
i  walls  are  in  5  equal  height  courses,  and 
sed  of  100  blocks,  no  two  of  which  are 
'-  the  same  size;  except  the  top  course 
East  and  West  ends;  and  they  extend 
ire  width  of  the  Chamber. 

How  coffer  therein ;  mean  length  outside  ="     t     ti  ox 
How  coffer  therein ;  mean  length  inside.  =^     ^     S  -^S 
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Feet  Ins. 
The  hollow  coffer  therein ;  mean  height  outside  =     3     5 .  23 

The  hollow  coffer  therein;  mean  depth  inside  =      2     10.31 
The  hollow  coffer  therein;  mean  breadth  outside  =     3     2.61 
The  hollow  coffer  therein;  mean  breadth  inside  =      2     2.7 
North  air  channel,  length  to  exterior  of  Pyr.  =233 
South  air  channel,  length  to  exterior  of  Pyr.  =174    3 
Supposed  height  of  their  exits  there ^^33^ 

The  lower  part  of  these  air  channels  just  before  entering 
the  King's  Chamber,  are  bent  at  a  large  angle  in  the  vertical 
and  the  Northern  one  is  further  tortuous  in  azimuth ;  so  that 
they  cannot  be  used  as  a  means  of  looking  through  to  the 
daylight  sky,  from  the  King's  Chamber — ^though  they  may 
ventilate  it  admirably  when  cleared  of  modem  obstructioDS. 

The  'hollows'  or  needlessly  called  'Chambers'  of 
Constructicru  above  the  King's  Chamber,  are  of  the  same 
length  and  breadth  of  floor,  but  not  above  30  to  50  inches 
high,  except  the  uppermost  of  the  five,  which  angular,  or 
gable,  roofed  (See  Plate  XIV.). 

Horizontal  Passage  to  Queen's  Chamber. 

Length   from   North   end  of  Grand   Gallery, 

Southward,  to  the  beginning  of  low  part  of  the     Feet  Ins. 

passage  tmder  Grand  Gallery  floor =  18  1.8 

Thence  to  low  portion  of  floor =  90  5.5 

Thence  to  North  wall  of  Queen's  Chamber .  .    •  =  18  

Average  height  of  longest  part =  3  10.34 

Of  Southern  deep  part  =  5  f t ,  7  3^  ins , ;  breadth  =  3  5.15 

Queen's  Chamber.     (Limestone.) 

Length  from  east  to  west  (in  Pyr.  ft.  and  ins.)  =  18  10. 7 

Breadth — north  to  south  (in  Pyr.  ft.  and  ins.)  =  17  1.8 

Height  at  north  and  south  walls  (in  Pyr.ft.&  in.)  =  15  2.4 

Height  in  center  of  gable  ridge  of  ceiling =  20  4.4 

(}rand  niche  in  the  East  wall;  Height  of .  .  .  .  =  15  3 

Breadth,  greatest  below =  5  1.3 

Breadth,  at  ist.   overlap =  4  4. 25 

/breadth,  at  2nd.  overlap ^=  -^  5.5 
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Feet  Ins, 
:h,  at  3rd.  overlap =      2     6 

:h,  at  4th.  overlap =      i     7.5 

:ricity  of  Niche,  or  displacement  of  its 
ical  axis  southward  from  central  verti- 

ine  of  the  east  wall =      2     i 

•  channels  exist  in   North   and    South 

but  blinded  anciently  inside,  by  a  solidly 

ncut-out  thickness  of  5  inches  of  stone 

leir  outcrop  on  the  Pyramid  flank  now, 

own. 

ourses,  number  of,  equally  heigh  ted  all 

d  up  to  the  level  of  the  top  of  North  and 

h  walls =      6 

litional  wall  courses  in  the  upper  gables 
:  and  West  walls,  not  yet  examined. 
11  courses,  as  reported  by  Mr.  W.  Dixon 
imately — 

lowest,  in  height =      3 

om  floor,  in  height  • .  •  • =      2     10 

om  floor,  in  height ^      2     8 

om  floor,  in  height =      2     6 

om  floor,  in  height =      2     2 

om  floor,  in  height =      2 

The    Well.     (Lime-stone.) 

near  North-west  corner  of  Grand  Gallery 
:  square  in  bore ;  measures  in  length  of 

of  bore =      2     4 

:e  of  center  of  entrance  from  the  North 

)f  Grand  Gallery =      2     10 

1  depth  to  grotto  in  rock,  under  masonry 

ramid  • =    58     6 

r  vertical  depth,  with  some  horizontal 
nee,  to  junction  with  the  lower  part  of 
entrance  passage  near  the  Subterranean 
:il^er =  i:i^ 
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_^^    Capacity  Measure  of  the  Great  Pyramid  Coffer. 
fi'~  PART     IV. 

'  (Sec.  77)  In  the  Great  Pyramid,  as  already  stated, 
00  given  the  grand  standard  of  capacity,  by  the  contents  or 
fraternal  cubical  measure,  of  the  granite  Coffer  at  the  further 
ft*  "virestem  end  of  the  King's  Chamber;  and  that,  the  final 
crowning  apartment  of  the  whole  of  the  interior  of  our 
*s  most  gigantic  monument  of  stone. 
'T^he  said  coffer,  however,  is  loose,  isolated,  standing  on  a 
floor  without  any  guide-marks  to  show  how  it  should  be 
3,c:^«d,  and  without  the  smallest  hinderances  (except  its 
•cxiiigious  weight)  to  prevent  it,  in  its  present  lidless  con- 
't£c:>n,  being  pushed  about  anywhere;  and  except  for  the 
•rr'tx-action,  at  one  particular  point  in  the  first  ascending 
us^^ge  way,  might  be  pushed  entirely  out  of  the  Pyramid, 
point  has  been  questioned  by  many,  but  Dr.  Grant,  of 
,  accompanied  by  Mr.  Waller,  a  medical  man  of  the 
place,  specially  looked  into  that  matter  in  1873;  and 
''tl^<i  tlien  and  there  by  direct  and  immediately  successive 
'Q-sxires,  with  the  same  scale  on  both  the  passage  breadth 
"^^^  indicated  place,  and  the  breadth  of  the  coffer  vessel; 
►oi^ting  the  case  as  follows:.  /'The  coffer  in  the  King's 
^^"^^^"ber,  although  turned  straight  into  the  axis  of  the 
^  ^^cending  passage,  could  not  have  passed  the  whole 
^  ^-long  it.  Lower  end  of  ascending  passage,  measured 
^^  "to  north  end  of  portcullis,  in  British  inches:  breadth 
"^"^  ^ast  to  West,  across  the  top,  or  North  edge,  sensibly 
'  ^^xne  as  the  breadth  of  the  passage  itself  at  that  point 
3S  B|.^  inches;  breadth  across  middle  38.44  Br.  inches; 
"^^"th  across  bottom,  or  South  edge  38 .  12  Br.  inches. 

Coffer  in  King's  Chamber. 

'X^eadth  of  North  end  38.62;  and  breadth  at  ?)Om\}s\  ^tv^ 
*  ^S  Br. incizes. 
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These,  says  Dr.  Grant,  **are  my  meastires,  and  I  can 
vouch  for  their  accuracy  within  one-fourth  of  an  inch." 

That  being  the  case,  the  coffer  could  not  have  been 
introduced  by  the  regular  passage  way  leading  to  the  King's 
Chamber,  neither  can  it  be  taken  out  that  way  now. 

From  the  exactness  with  which  the  coffer  was  con- 
structed, it  is  self-evident  that  each  and  every  feattireofit 
was  intended  by  the  ancient  architect.  Intended,  more- '  B 
over,  for  a  further  very  necessary  purpose;  for  though  the 
coffer  as  a  capacity  measure  is  larger  than  any  other  stan- 
dard unit  of  capacity  in  existence,  it  being  four  times  the 
size  of  the  English  '^quarter,*' — yet  one,  single  coffer  measure 
is  a  very  small  thing  to  set  before  the  whole  world,  and  ask 
all  nations  to  accept  it  as  a  standard  in  preference  to  any 
other  box  or  cylinder  or  other  shaped  measure  which  they 
might  have  already  made,  or  be  thinking  of  making,  for 
themselves.  i    k; 

All  this  difficulty  was  perfectly  foreseen,  however 
by  the  ancient  architect,  as  well  as  the  possible  questionings 
as  to  the  authenticity  and  contemporaneousness  of  the  vessel 
with  the  building  of  the  Great  Pyramid,  after  the  thousands 
of  years  that  has  passed  over  its  head.  Therefore  it  was 
that  he  identified  the  coffer  by  certain  abstruse,  yet  pos- 
itively identifiable,  scientific  features  with  the  King's 
Chamber  in  which  it  is  placed;  and  that  chamber,  the  most 
glorious  hall  that  has  ever  yet  been  constructed  in  polished 
red  granite,  with  the  enormous  mass  of  the  Great  Pyramid 
itself ;  and  that  building  with  the  sector  shaped  land  of  Lower 
Egypt;  and  Lower  Egypt  with  the  center  of  the  inhabited 
land-surface  of  the  whole  world.  So  that,  small  though 
the  coffer  may  be,  in  itself,  there  cannot  be  another  vessel 
of  such  central  importance  in  the  eye  of  Nature,  and  to  the 
whole  of  mankind  also,  when  explained. 

Evidently  it  requires  some  one  who  has  been  favored 
with  more  than  oridnary  understanding,  to  explain  it 
Professor  Smyth  gives  the  honors  to  Mr.  James  Simpson, 
a  young  bank  clerk,  in  Edinburgh,  during  the  early  seventies 
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of  the  last  century,  for  the  most  concise,  and  clear,  mathe- 
matical elucidation  yet  published.     As  follows: — 

For  the  full  measures  of  all  the  particulars  of  the  coffer, 
the  reader  is  referred  to  the  proceeding  pages.  But  for 
convenience  we  will  repeat  the  chief  results  here,  viz — 

Outside  Measures  of  Coffer  in  Pyr.  Inches. 
Length,  from  89. 92  to  89. 62  corrected  for  concavity  of  sides 
Breadth  from  38.68t038.61  corrected  for  concavity  of  sides 
Height    from  41.  23  to  41.13  corrected  for  concavity  of  sides 

Inside  Measures  of  Coffer  in  Pyr.  Inches. 
Length — 77  .  85  supposed  to  be  true  to  within  1-20  of  an  inch. 
Breadth — 26 .  70  supposed  to  be  true  to  within  i  -20  of  an  inch. 
Depth — 34 . 3 1  supposed  to  be  true  to  within  i  -20  of  an  inch. 
Thickness  of  bottom,  6.91  Pyramid  inches.  Thickness  of 
sides,  5 .  98  Pyramid  inches. 

Now  all  these  numbers  are  necessary  to  be  kept  in  mind, 
for  they  have  all  a  part  to  play  in  the  proofs  to  come. 

We  have   already  shown,  and  Professor  H.  L.  Smith, 
of  New  York,  has  independently  confirmed,  with  regard  to 
the  coffer,  taken  in  and  by  itself  that — 
Exterior  cubic  size  (In  Pyr.  cubic  in.)  =  142,316  )       2         1 

Interior  cubic  contents =   7i>3i7  I       ^ 

Also  that.  Sides  of  coffer,  cubic  size=  47,508  1   __2 
Bottom  of  coffer,  cubic  size =   23,758  )       ^         ^ 

But  now  for  the  connections  with  the  red  granite  cham- 
ber, which  the  coffer  is  placed  in;  and  with  the  Pyramid 
building  itself.     By  Mr.  Simpson — 

(i.)  "The  chief  line  of  the  whole  King's  Chamber  is 
geometrically  its  cubic  diagonal,  and  that  has  been  cer- 
tainly now  ascertained  by  modern  measure,  assisted  by 
computation,  to  be  equal  to  515.165  Pyramid  inches. 
(This  is  Mr.  Simpson's  base  line  from  which  he  reaches 
up  to  the  Great  Pyramid  on  one  side  and  down  to  the 
coffer  on  the  other  thus: — ) 

(2.)   515. 165x10  =  5151 .65  =side  of  a  square  of  equa 
area  with  the  Great  Pyramid's  vertical  right  sectiOTv. 
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I  (3.)   515. 1 65=  twice  the  greatest  horizontal  circumfer 
ence  of  the  coffer  nearly — 

(4)  ^^is^  =51   5165  =  (A.)  the  mean  length  of  all  the 

coffer's     "arris,"    or    edge 
lines. 

=  (B.)  Diameter  of  a  circle  whose  I 
area  is  represented  in  the  I 
coffer's  interior   horizontal " 
area  i.  e.,  its  inside  floor.     I 
=^  (C.)  Side  of  a  square  whose  area 
=mean  area  of  the  four  ex- 
ternal vertical  sides  of  coffer 
=^  (D.)  The  diameter  of  a  sphere. 
whose     contents     (71,588) 
come  very  near  those  of  the 
hollow  part   of   the  coffer, 
and  do,   in   a   sense,  exist 
there. 
=^  (E.)  The    diameter    of   a   circle 
in  which  the  natural  tan- 
gent   of    a    Draconis    (the 
Pyramid's  Polar  star  at  the 
date  of  erection)  was  at  its 
higher  culmination,  viz.,  33° 
41'  20"  =34.344    Pyramid 
inches  =  coffer's  depth. 
So  exactly,  though  extraneously,  appears  thus  to  be  given 
the  coffer's  depth,  that  every  element,  which  the  senseless    | 
hammerings  of  modem  travellers  breaking  off  specimens    J 
of  the  material — have  now  very  nearly  deprived  the  world    | 
of  seeing  again  in  the  body. 

(5.)  At  the  same  time  the  external  correlative  of  inside 
depth,  namely,  the  height  is  given  simply  by  the  tenth  part 
the  length  of  the  King's  Chamber  containing  it,  viz.,  41 .  213.  j 
(6.)  While  the  breadth  of  the  coffer  base  is  given  thus,  " 
based  on  the  number  of  days  in  the  solar  year : — In  a  circle  * 
with  circumference  =  36$ .  2^2 'Pyc^xm^VcvOae^,  ^J^a  natural 


( 


COFFER'S  HEIGHT  SQUARED  365 

tangent  of  33°  41'  20",  or  the  Pyramid  Polar  star's  upper 
''cu.linination^38. 753  Pyramid  inches  =  breadth  of  coffer's 

"base;  and  again = ante-chamber's  length  116.260  divided 
^by  3. 
"^         (7)  The  depth  and  height  are  moreover  thus  related: 

— Depth  squared  :  height  squared  : :  so  is  area  of  side 
^■+  end.  If  103.033  Pyramid  inches  was  found  an  impor- 
^tant  touchstone  of  commensurability  in  the  King's  Chamber, 
^bringing  out  the  "sums  of  squares  there,"  we  may  expect 
'^  to  find  it  in  the  coffer  also ;  where  accordingly — 

'         (8.)  io3.o33^=area  of  four  external  sides  of  the  cof- 
-  fer  nearly. 

(9)  ^^=34.344  =  depth  of  coffer. 

(10.)  ^^|f^'=height  of  the  coffer  squared." 

This  last  theorem  brings  into  view  the  invaluable  quan- 
tity pi,  which  the  Great  Pyramid  commemorates  by  the 
shape  of  its  whole  external  figure.  And  now  to  that  good 
beginning  Mr.  Simpson  adds — 

(11.)  "Coffer's  internal  floor  has  a  boundary  whose 
length = the  circumference  of  a  circle  of  equal  area  to  coffer's 
outer  floor  or  base;  a  curious  result  this  of  the  long  shape 
of  the  coffer,  compared  with  the  cube,  or  cylinder,  which 
it  might  have  been  for  capacity  measure  alone. 

(12.)  Coffer's  depth  multiplied  by  2  /?t=area  of  East 

and  West  (i.  e.,  the  two  long)  sides  of  the  coffer. 

side  +  end 
(13.)  Coffer's   height    squared  =  area  of  — ; — 

(14.)  A  circle  with  diameter  38.753  Pyramid  inches 
(the  breadth  of  the  coffer's  base),  or  again 

A  square  with  side  34.344  Pyramid  inches  (the  depth 
of  the  coffer),  has  an  area = the  area  of  the  external  long 
side  divided  by  pi. 

(15.)  Finally,  if  two  vertical,  right,  sections  be  made 
through  the  middle  of  the  coffer,  then  such  are  the  propor- 
tions of  lengths,  breadths,  and  thicknesses,  that 

(A.)  Area  of  the  sections  of  the  walls  of  coffee ,  \^  \» 
area  of  whole  section  incJuded,  as  i  to  pi.     Arvd 


for 
aiiQ 
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(B.)  Area  of  sectional  walls=height  of  coffer 'squared.' 
Then  follow  some  most  interesting  correspondences,  w&\ 
distinctions,  between  these  three  apparently  most  diverse 
things,  the  pointed  Great  Pyramid,  the  enclosed    King's  I  ^"^^ 
Chamber,  and  the  lidless  granite  coffer;  thus —  j*'^^ 

(i6.)  **In    each    of    these    three    structtires,    one  TvkkF" 

governs  their  shape  viz.,  two  principal  dimensions  added  I ^' 

together  are  pi  times  the  third.  |j^ 

Illustrates  thus : —  I  ^ 

C 

si 


In  Great  Pyramid ,  Length  +  breadth = pi  height.  f  ^ 


In  King's  Chamber,  Length  +  height =/?J  breadth. 

In  Coffer,  Length  +  breadth =/?t  height. 
Wherefore  Pyramid  and  Coffer  have  their  radii  vertical, 
and  King's  Chamber,  horizontal.** 

Position    of    Coffer    in    King's    Chamber. 


cc 


CO: 


The    position  of    this  remarkable  vessel  having  been 
described  as  on  a  flat,  smooth,  unmarked  floor,  and  that 
a  nodule  of  hard  jasper  from  the  desert  outside,  had  been 
pushed  under  one  corner  of  the  south  end,  and  tilted  it  out 
of  position;  supposed  to  have  been  done  (by  the  native 
Arabs)  in  the  interest  of  some  investigator  of  modem  times, 
in  search  of  an  inscription,  which  was  never  found.     But 
in  so  doing  the  coffer  was  pushed  some  ten  inches  towards  j:o 
the  north,  of  where  it  had  been  intended  to  stand ;  for  after 
subtracting   that    quantity   from   the   previous    measured 
distance,  from  the  south  wall,  each  distance  came  out  just 
4  feet  lo.  2  Pyramid  inches  from  both  the  north  and  south 
walls,  which  distance  is  =  the  height  of  the  Great  Pyramid    | 
divided  by  loo.  | 

We  have,  theoretically,  divided  the  King's  Chamber, 
transversely  to  its  length,  into  two -equal  halves.  Is  any- 
thing else  gained  by  that? 

This  most  important  illustration  of  the  very  ground- 
work of  the  claim  of  the  coffer  to  be  a  vessel  of  capacity    I 
having  an  earth  size  reference.  . 

The  earth  size  relations  then  of  the  coffer,  as  deducted 
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for  itself  alone,  are  justified  by  the  whole  King's  Chamber; 
^  and  the  actual  size  is  Pyramidally  recognized  by  the  lower 
1,  course  capacity  of  the  chamber  being  50  times  the  contents 
of  the  coffer,  and  the  coffer  standing  on  the  50th  course 
of  the  masonry  of  the  whole  of  the  Great  Pyramid  from  the 
pavement  upwards.  But  the  shape;  yes,  the  shape  of  the 
coffer  as  a  capacity  measure — what  is  to  justify  that? 
John  Taylor  suggested,  but  not  very  strongly,  **that  the 
shape  of  the  coffer  was  derived  from  the  hot  bath,  the 
Calidarium,  long  known  in  the  East — a  long  and  deep  box 
shape  in  which  a  man  might  lie  down  at  full  length,  or  sit 
up;  and  such,  a  shape,  he  showed  had  been  foimd  more 
convenient  for  a  corn  holder,  or  large  com  measure,  than 
a  cube  of  the  same  contents." 

Practical  Application   of  the   Coffer   in 
Capacity  Measure. 

The  practical  uses  in  capacity  measure  of  the  granite 
coffer  in  the  King's  Chamber,  as  its  architect  originally 
intended,  is  a  vessel  measuring  very  closely  to  71,250  cubic 
Pyramid  inches. 

The  whole  quantity  subdivides  itself  easily,  after  the 
manner  of  the  Pyramid  arithemetic  and  Pyramid  construc- 
tion, as  follows: — the  two  most  important  steps  being, 
first y  the  division  into  4,  as  typifying  the  four  sides  of  the 
Pyramid's  base;  and  second,  the  division  into  2,500,  or 
50x50  parts;  fifty  being  the  special  number  of  the  room, 
and  the  number  also  of  the  masonry  courses  of  the  whole 
structure  on  which  that  chamber,  or  rather  the  two  ad- 
joined chambers,  rest  in  their  places;  this  one,  containing 
10,000  000  cubic  inches. 
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PYitf\MiD  Capacity  Measure. 


I)ivitii<m  or 
number  (if 
each  denoni- 
naticm  c  o  n- 
t«ined  in  the 
whole    euffer 


Interme- 
diate di- 
vifiiona 


Canaeity  of  each 
denomination  in 
Pyramid  eubie 
inches 


Eg  ui  valent 
weM(ht  m  Pynt' 
mia  pounds  of 
water 


Name  propond  to  be  prtn  tooA | 
aueeeoBTe  portion 


1       0 


4 

10 

25 

250 


4. 
2.5 
2.5 
10. 


2,500  10. 

25,000  10. 

250,000  10. 

25,000,000  10. 


71,250. 

17,812 .5 
7,125 . 
2,850. 
285. 

28.5 
2.85 
0.285 
0.00285 


2,500. 

625. 

250. 

100. 

10. 

1. 
0.1 
0.01 
0.0001 


Coffer. 

Quarter. 

Sack. 
BiusheL 
Gallon. 

Knt. 
Wine   glass  or  fluid  ol 
Teanspoon    or   fluid  <ir- 

Drop. 


I 


The  above  table  begins,  the  large  measured  and  scienti- 
fic qtiantity  of  the  coffer ;  and  ends  with  a  unit  which,  in  an 
approximate  form  as  a  drop  (i.  e.,  the  cubical  space  occupied 
by  a  drop  of  water  falling  freely  in  air  at  a  given  Pyramid 
temperature  and  pressure),  is  in  everyone's  hands,  and  is 
definable  accurately  upon  the  coffer  by  the  stated  propor- 
tion. 

Pyramid  Weight  Measure. 


P 

to 
ini 
frr 
re] 

*v 
ill 


Divipion  or 
numb  e,r  of 
each  part 
contained  i  n 
the  w  eight 
standard 


Interme- 
diate di- 
visions 


Weight  of  the 
part  so  divided 
in  Pyramid  lbs. 


Capacity  of  the 
parts  in  Pyramid 
cubical  inches  of 
earth's  mean  den- 
sity 


Capacity  of  the 
parts  in  Pyramid 
cubical  inches  of 
distilled  water  T 
50°  B  30.  of  Pyr- 
amid 


Name  propoad  to 
be  given  to  wch 
kind  of  part 


1 

•  •  •  • 

4 

4. 

10 

2.5 

25 

2.5 

250 

10. 

2,500 

10. 

25,000 

10. 

250,000 

10. 

,000,000 

10. 

2,500. 

625. 

250. 

100. 

10. 

1. 
0.1 
0.01 
0.0001 


12,500 . 

3,125. 

1,250. 

500. 

50. 

5. 
0.5 
0.05 
0.0005 


71,250. 

17,812.5 
7,125. 
2,850. 

285. 

28.5 
2.85 
0.285 
0 .00285 


Ton. 

Quarter. 

Wey. 

Cwt. 

Stone. 

Pound. 
Ounce. 
Dram. 
Grain. 


We  consider  the  above  tables  an  improvement  on  the 
combination  measures  of  the  United  States  and  Great 
Britain ;  and  should  in  time  become  International. 
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Pyramid  Weighings  With  Reference  to  Specific 
Gravities,  Temperatures  and  Pressures. 

(Sec.  78.)  Weights,  then,  on  the  Pyramid  system 
re  equally  referable,  as  with  the  French  system,  to  one 
iven  and  scientifically  definable,  point  on  both  the  tem- 
-^rature  and  pressure  scales,  but  when  nicety  is  required. 
Siut  that  given  point  in  the  Pyramid  case  is  an  easier, 
■easanter,  and  a  better  known  one;  while  for  the  rough 
'ork  of  the  world,  the  Pyramid  weights  are  calculable  at 
mce  from  Pyramid  linear  measure,  without  any  reference 
^  observations  of  thermometer  and  barometer  at  the 
-5Stant,  much  more  accurately  than  the  French  can  be 
om  theirs,  under  similar  circumstances.  The  Pyramid 
t-les,  too,  being  expressable  in  the  following  simple  manner : 

For  small  things,  ascertain  their  bulk  in  cubical  inches, 
L^vide  by  5,  and  the  result  is  the  weight  in  Pyramid  pounds, 
the  said  articles  are  of  the  same  specific  gravity  as  the 
irth's  average  material  of  construction. 

For  large  masses,  ascertain  their  bulk  in  cubical 
pyramid  cubits,  add  34 »  and  the  result  is  the  weight  in 
pyramid  tons — ^under  the  same  conditions  of  specific 
gravity. 

But  if  the  matter  measured  in  either  case  were  not 
^f  earth's  mean  density,  but,  say,  ordinary  stone,  the  real 
height  would  be  nearer  a  half,  and  if  of  the  more  common 
iietals,  double,  the  amount  given  by  the  above  process; 
he  raw  number  first  procured  by  it,  requiring  for  accuracy's 
ake,  in  the  case  of  every  different  pyhsical  substance,  to 
►e  multiplied  by  its  specific  gravity  in  terms  of  that  of  the 
arth's.  Hence,  such  tabular  multiplier  is  i  when  the 
pecific  gravity  is  the  same  as  that  of  the  mean  of  the  whole 
irth  ball's  contents;  a  fraction  of  i  when  lighter;  and  i 
itli  something  added  to  it,  when  heavier;  as  in  the  follow- 
ible,  prepared  from  various  authors: — 
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Pyramid  System  of  Specific  Gravites. 

(Sec.  79.)   Earth's  mean  density=i;    Temperature^' 

68**  Fahr.;    Barometric  Pressure =30. 025  English  indifl. 


Cork 043 

White  pine  (American) . . .   .072 
Oat«(looteMubuafael)..   .088 

Larch  (Scotland) 003 

lithium 100 

Riga  fir 106 

Barley  Oooee  as  in  buflhel)  .112 

Ether,  sulphuric 129 

Wheat  (as  in  bushel) 132 

Aloc^l,  pure 130 

Pumice  stone 160 

Ice 163 

Butter,  tallow,  fat 165 

Beeswax 160 

Old  oak 170 

Distilled  water 175 

Sea  water 180 

Blood 180 

Heart  of  oak 206 

Cannel  coal 223 

Aloes 239 

Chloroform 267 

White  sugar 282 

Bone  of  an  ox 291 

Magnesium 310 

Ivory 321 

Brick 351 

Casing  stone  Great  PyT 367 

Sulphuric  acid,  concen...   .373 
Numulitic  limestone,  Pyr.  .412 

Porcelain  (China) 420 

Glass,  crown 439 

"Common  stone" 442 


Dnert  land,  near  Sphinx  .454 

Aluminum 460 

Red  granite  (PeteriMAd)..  .464 

Marble  (Carran) 477 

Red  granite,  Great  Pyr...  .479 

EmeraM 487 

Jasper 404 

Basalt 500 

Glass,  flint 527 

Sapphire 550 

Diamond 618 

Topai 621 

Ironstone 670 

Sapphire,  wpeaa] 701 

Garnet 720 

Ruby 750 

Loadstone '  .843 

Silver  ore 997 

Arsenic  molten 1 .010 

(Thromium 1 .04 

Tungsten 1 .07 

Tellurium 1.10 

Litharge 1.10 

Uranium 1 .  13 

Antimony 1 .17 

Lead  ore.  black 1 .20 

Zinc  in  its  common  statel.21 

Tin  ore,  black 1.22 

Wolfram 1.25 

Zinc,  compressed 1 .26 

Tin,  pure,  C!ornish 1 .28 

Iron,  cast 1.28 

Iron  ore,  prismatic 1 .29 


Lead  (nre,  cubic 1-S 

Iron,  wrought ^^ 

Copper,  native ^ 

Steel  hardened l-^i 

Brassy  cart l-^ 

MMiflanfifle !•' 

Brassy  east,  special 1-^ 

Mercury,  pre<^)itated,  ndl-tf 

Cobalt »• 

Cadmium ^^ 

Braas  wire,  drawn ^^ 

Niekel ^^ 

Capper  wire,  drawn ^^ 

Bionuth,  native ^^ 

Bionuth,  mdten ^^ 

Silver,  native ^■' 

Mercury,  prediMtated.-l* 

Lead.  moHen '■* 

PftUadium *' 

Thallium *•• 

Mercury,  fluent ' 

Mercury,  congealed 2.'> 

Gold,  not  hammered     2** 

Gold,  hammered •'' 

Gold,  22  carets '* 

Gold,  24  carets 3* 

Gold,    English   standard. 

hammered 3* 

Platinum,  purified 3-^ 

Platinum,  hammered 3  SI 

Platinum  wire  drawn... -3.9 
Platinum,  i.'ompressed. .  ■  ^S? 
Iridium 3-99 


No  efficient  system,  then,  of  determining  weights  by 
linear  measure,  can  possibly  go  unaccompanied  by  some 
kind  of  table  of  specific  gravities. 

Harmonious  Commensurability  of  Great  Pyramid 
AND  THE  Earth,  by  Weight  of  the  Whole. 

If  we  desired  the  weights  in  Pyramid  pounds,  we  shoulc 
begin  by  taking  the  linear  dimensions  of  each  of  the  bodie 
in  inches.  But  as  tons  are  usually  employed  for  larg« 
weights,  and  the  weights  to  be  dealt  with  are  large  enougl 
in  this  case,  we  will  follow  that  custom,  (pur  tons,  however 
will  he  Pyramid  tons'),  and  be^vcv  VvOcv  ^?c^^  ^'ccifcTv^\Qrc& ^ 
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.-the  bodies  before  us,  in  linear  cubits y  of  the  P3rramid  (each 
^^cubit  25  Pyramid  inches  long,  and  each  Pyramid  inch 
ri-250  millionth  of  the  earth's  semi-axis  of  rotation.) 

^      Great    Pyramid's    Linear    Elements    of    Size. 

-!,       (Sec.  80.)  Pyramid  Cubits, 

I; Vertical  height   of    Great    Pyramid =232.52 

Tjrinclined  height  of    Pyramid    face =^295.72 

Side  of  square  base  of  Great  Pyramid ^^365.  24 

•Transverse  thickness  of  ancient  casing  stone  film  =     4 .  00 
Cubical  Contents  of  Size  of  Great  Pyramid. 
Cubical  Pyramid  cubits  in  the  whole  building, 

computed  from  the  above  linear  elements 10,339,850 

Subtract  for  hollow  internal  spaces,  such  as 
the  grand  gallery,  chambers,  and  passages,  com- 
puted extraneously 5*250 

Balance 10,334,600 

Subtract  casing  stone   film's   cubical  contents  =       861,952 

Remains,  for  cubical  contents  of  general  mass.  .  9,472,648 

All  these  calculations,  thus  far,  would  have  to  be  per- 
formed on  any  system  of  computing  weights  from  linear 
measurements,  even  on  the  French  metrical  system;  and 
there,  also,  we  should  have  still  further  to  ascertain  the 
specific  gravity  of  the  materials  we  are  dealing  with,  not 
one  of  them  being  the  same  as  water.  But  the  casing  stones, 
of  which  there  are  861,952  cubical  cubits,  have  a  specific 
gravity  (ascertained  by  direct  experiment  on  hand  speci- 
mens) of  0.367,  where  unity  represents  the  mean  density 
of  the  whole  earth;  while  the  general  residual  mass  of  the 
building,  of  which  there  are  9,472,648  cubical  cubits,  has 
a  specific  gravity,  under  the  same  circumstances  of  o .  41 2. 

Weight  of  Great  Pyramid. 

The  conversion  of  the  previous  data  into  weight,  pro- 
ceeds thus: — 

Casing  stone    cubical  cubits =      861,952 

Add  3^  for  Pyramid  cubits ^=       ^\t^A^'^ 

TotaV.  .x^om  A\^ 
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Multiply  by  specific  gravity  0.367 =tons      395.420] 

And,  Residual  mass  in  cubical  cubits =   9,472,6 

Add  \i 2,368,162 

Total.  .11,840.810 1 
Multiply  by  specific  gravity  =  0.41 2.  .  .  .  =tons  4,878,414! 

Wherefore,  395,420 +  4,878,4i4  =  tons  5, 273,834=weightof  I 
whole  Great  Pyramid.  f 

Now  let  us  proceed  to  ascertain  the  mass  of  practical 
weight  of  the  whole  earth. 

Linear  Elements  op  the  Earth. 

Polar  diameter =  20,000,000  Pyramid  cubits 

Equatorial  diameter    ......   =20,070,000  Pyramid  cubits 

Mean  of  all  diameters,  nearly  =  20,047,000  Pyramid  cubits 
Cubical  Elements  op  the  Earth. 

Cubical  Pyramid  cubits  contained  in  the  earth,  com- 
puted from  the  above  linear  elements,  on  the  usual  formula 
depending  on  value  of  p'-—  4,218,400,000,000,000,000,000. 

Now  to  turn  these  cubical  cubits  into  tons,  we  have 
merely  to  add  34 '»  ^^r  as  the  earth  itself  is  its  own ,  and  the 
Pyramid's  unit  of  density,  the  multiplyer  there  is  simply 
unity.     Hence —  4,218,400,000,000,000,000,000 

+  1,054,600,000,000,000,000,000 

Weight  of  the  earth   )   

VI  i  X  r  —  5 »2 "3,000,000,000,000,000,000 

m  Pyramid  tons.  .   |  '       1— 

Comparing  now  this  weight,  with  that   of   the  Great 
Pyramid  as  given  above  in  the  same  tons  (5,273,834),  the  j 
first  four  places  of  numbers  are  found  to  be  identical ;  quite  | 
as  close,  or  rather  much  closer,  correspondence  than  could  j 
well  have  been  expected ;  while  the  difference  in  the  number 
of  times  of  figures,  or  the  number  of  times  that  the  weight 
of  the  earth  is  absolutely  greater  than  that  of  the  Great 
Pyramid,  is  in  the  proportion  of  10^^  to  i ;  or,  as  some  prefer 
to  express  it  10*'''^^  to  i. 

Now  this  very  proportion  is  in  peculiar  Pyramid  num- 
bers, and  must  further  be  considered  to  have  been  intended. 
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International  Appendix  to  Great  Pyramid 

Weight  Measure. 
(Sec.  8 1.)  Pound  Weight  Measures,  Different  Countries. 


Country  or  City 


Name  of  Weight 


Weight 
in  Avoir- 
dupois 
Grains 


rreat  Britain — United  States 

Portugal 

Lrgentine,  Geneva 

jyons 

k>liyia,  Canary  Islands,  Chile,  Cuba, 
Kiatamala,  Honduras,  Manila,  Mexico, 

Ipain  and   Uruguay 

k>lombia,  Venezuela 

f  ecca 

it.   Gall 

Brunswick,  Leip^ic 

•Vankfort 

hreat  Pyramid 

k>logne 

?!russia 

Jtettin 

W^urtemberg 

Dantzig,  Konigsberg,  Berlin 

Zurich 

CFkn,  Aix-la-Chapelle 

Rotterdam 

Strasburg 

Donstance,  Erfurt 

Augsburg 

Liege 

jruiana 


Pound 

Arratel  or  Libra 

Libra 

Livre,  poids  de  soie 


Libra 

Libra 

Rotolo 

Light  Pound 

Pound 

Light  Pound 

''Pounds' 

Pound 

Pound 

Pound 

Pound 

Pound 

Light  Pound 

Pound 

Light  Pound 

Livre 

Pound 

Light  Pound 

Pound 

Livre 


7,000 
7,077 
7,084 
7,088 


7,098 
7,112 
7,144 
7,175 
7,206 
7,210 

7,212 

7,216 
7,218 
7,219 
7,220 
7,231 
7,233 
7,234 
7,243 
7,266 
7,285 
7,295 
7,330 
7,539 


The  above  table  speaks  for  itself ;  and  while  no  one  of  the 
nties  or  coiin tries  enumerated,  have  ever  adopted  the  exact 
lumber  of  grains,  that  the  Pyramid  pound  is  foimd  to 
contain  (7,212)  yet,  the  variation  of  less  or  more  is  only 
{lightly  over  200  grains,  or  less  than  half  of  one  per  cent. 

Linear  and  Surface  Measure  Strictly 
Earth-commensurable. 

(Sec.  82.)  The  commercial  arrangement  ol  Wve  tcvo^X 
tnpOTtant  of  all  the  measures  of  a  nation,  we  \vave  ^o^ 
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arrived  at ;  and  that  one  which  requires  parctically  to 
attended  to  first,  and  which  was  first  attended  to,  and 
cured  with  more  than  sufficient  accuracy,  as  well  as  wi 
the  grandest  of  suitable  and  harmonius  earth-commei 
surability,  in  the  Great  Pyramid;  viz.,  linear,  or  len 
measure.     And,  after  all  that  was  accomplished  in  layi 
out  the  exterior  of  the  building  in  terms  of  this  standa; 
we  have  seen  in  previous  sections,  that  the  interior  arrangfl|i 
ments  of  the  Pyramid  arc  similarly  laid  out ;  and  th 
both  in  a  harder  material  and  in  a  constant  tempera 
which  brings  all  standards  of  all  materials  into  a  unif» 
and  intercomparable  condition,  most  imexceptionably.   ^^ 

The    Great   Pyramid's   particular   standard   of  lenA 
measure  is,  viz.,  its  25  inch  cubit,  the  one-ten -millionth 
the  earth's  semi-axis  of  rotation,  and  has  it?  length  mol'^ 
exactly  ascertainable  by  modem  measure  (combined  wil*^^ 
and  understanding  fromula,  so  as  to  take  advantage  of 
multiple  of  the  single  standard  arranged  by  the  origins 
builders,   through   the   Architect  himself),   in    the   King' 
Chamber;  where,  as  Prof.  H.  L.  Smith  has  well  shown,  it 
given  with  surpassing  accuracy  by  the  expression:    ''Cub 
diagonal  of  the  room  multiplied  by  10,  and  divided  by  tl  ^• 
breadth  of  the  floor.     That  is,  in  Pyramid  inches  deduce!'- 
from   the   English   inches   of  actual   measurement,  ^^ 
=  25  . 000  Pyramid,  or  25.025  English  inches. 

Evidently  this  is  the  length  to  which,  in  a  concret 
single,  and  distinctly  separate  shape,  we  were  shown 
exist  in  the  granite  leaf  of  the  ante-chamber.     While  tl 
granite  leaf  still  further  shows  the  subdivisions  of  a  sin 
cubit,  first  into  five  parts  (25th  parts  of  the  whole  cubit' 
which  parts  we  will  designate  as  "inches  of  the  Great  Pv 
mid." 

Any  one  of  these  inches  is  the  unit  standard  of  the  Ore 
Pyramid    linear    measure.     Accurately    this    inch    is   t 
I -500,000,000th  of  the  earth's  axis  of  rotation,  an  incl): 
too,  which  decimally  subdivided,  whereon  extreme  accurac 
is  concerned. 
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number  of  Interme- 
the  grand  diate 
ndard         divisiun 

Length 
inlVr- 
miles 

Length  in  Pyramid  Length  in  Pyramid 
cubits                      inches 

Name  of  each  division 

[      Earth's  half 

1 

4000 

10,000,000. 

250,000,000. 

J  breadth  or  jwmi. 
(  axis  of  rotation 

1,000  1000. 

4. 

10,000. 

250,000. 

League. 

4,000 

4. 

1. 

2,500. 

62,500. 

Mile. 

40,000 

10. 

0.4 

250. 

6,250. 

Furlong. 

100,000 

2.5 

100.00 

2,500. 

Acre-side. 

300,000 

10. 

10. 

250. 

Rod. 

300,000 

10. 

1. 

25. 

Cubit. 

^00,000 

• 

0.48 

12. 

Foot.) 

300,000 

25. 

1. 

Inch. 

300,000 

10. 

0.1 

Tenths. 

300,000 

10. 

0.01 

Hundredths. 

)00,000 

10. 

0.001 

Thousandths. 

L  small  standard,  viz.,  the  foot  of  12  inches  is  left  in 
i ;  because,  although  not  evenly  earth -commensurable, 
inappropriate,  therefore,  for  scientific  purposes,  there 
arge  operative  use  for  it;  and  it  is  connected  at  one  end, 
g^h  not  at  the  other,  with  the  Pyramid  system.  And 
next  compare  all  the  mutually  approximating  Pyra- 
tems  with  the  British,  and  in  terms  of  present  English 
rs  (so  that  we  may  not  be  speaking  in  an  unknown 
le) ,  we  shall  have  the  following  table : — 

Pyramid  and  English  Linear  Measure. 

ompared  through  the  temporary  medium  of  English 
r  inches. 


Pyramid  Inches. 


English  Inches. 


5ue 


b's  semi-axis 

rotation . .  =250,250,000,000 

. .  .  =  250,250.000 

. .  .  =  62,562.500 

...=  2,502.500 

...=  250.250 

.  .  =  25.025 

...=^  12.012 

...=  1.001 


e. . . . 
e-side 


dt 
t. 
h. 


1  league.. . 
1  mile .... 
1  acre-side 

1  rod 

2  foot  rule . 

1  foot 

1  inch .... 


218,721.600 

63,360.000 

2,504.525 

198.000 

24.000 
12.000 
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Intkrnational  Appendix  to  Great  Pyramid 

Linear   Measure. 

''Cloth  Measure''  Close  to  Pyramid  Cubit. 


Country  or  City 


Name  of  Linear  Measure 


Algears 

Ancona 

Bergen,  Copenhagen 

Betalfagui,  Basoria,  Mocha 

Bologna 

Candia 

Egypt 

Ferrara 

Great  Pyramid 

Mantua 

Moldavia,  Roumania 

Nancy 

Padua 

Parma 

Patras 

Persia 

Smyrna 

Trieste 

Tunis 

Venice 

Verona 

Zante 


io 
Eub 

jgg 

Turkish  pic J24  5; 

Braccio |25.3I 

EU ;24.71 

Guz j25.()( 

Braccio  (Woolen) 25  (X 

Pic 25.11 

Deiah 25* 

Braccio  (Silk) 24.7J 

''Pyramid  Cubi£' 25.a 

Braccio 250 

Kot 24.8 

Aune 25.1 

Braccio  (Silk) 25.: 


Braccio  (Cloth) 

Pic  (Silk) 

Guerze 

Indise 

EU  (Silk) 

Pic  (Silk) 

Braccio  (Silk) . . 
Braccio  (Silk) . . 
Braccio  (Silk) . . 


25. 
25. 
25 
24 
25 
24 
24 
25 
25 


Thermometers  and  their  Scales  in  Different  Cc 

TRIES. 

(Sec.  83.)  A  "thermometer"  in  this  enlightened  a] 
one  of  the  most  widely  essential  of  all  scientific  instrum 
and  there  is  probably  no  modern  science  which  can  adv 
far  without  its  aid. 

Prominently  connected  with  tliermometers  is  the  r 
of  "Mynheer  Gabriel  Daniel  Fahrenheit,"  who  was 
at  Hamburg  as  some  say;  at  Dantzig,  according  to  ot 
while  all  allow  that  he  afterwards  lived  at  Amster 
Exactly  when  his  birth  took  place  is  not  known,  nor  i 
date  of  his  death,  but  his  "Dissertation  on  Thermome 
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w^as  published  in  London  in  1724,  not  many  years  after 
the  first  successful  introduction  of  quicksilver,  to  take  the 
place  of  air,  in  thermometers;  and  seems  to  have  been  the 

_chief  agent,  over  and  above  his  own  practical  success  in 
the    manufacture   of  such   thermometers,   in   causing  his 

*system  of  numbers  and  scale-graduations  to  become  such 

~'an  almost  universal  favorite  in  England.  And  yet  it  is 
now  alleged  that  Fahrenheit  was  not  the  original  inventor 
of  the  scale  which  bears  his  name;  that  having  been  really 
divised  and  first  used  by  Olaus  Roemer,  the  celebrated 
astronomer  of  Copenhagen,  about  1 709.  Touching  absolute 
cold,  is  seen  every  winter  to  be  a  mistake,  whenever  his 
thermometer  descends  below  its  own  carefully  marked  zero ; 
while  the  all-important  point  of  the  freezing  of  water  is 
left  at  the  not  very  signal,  but  certainly  rather  inconvenient 
number  of  32°;  and  the  boiling  point  at  the  not  more  con- 
venient one  of  212°. 

Many,  therefore  have  been  the  demands  that  either  the 

-  German  Reaumur,  or  the  French  Centigrade  should  be 
adopted ;  in  terms  of  any  of  which,  water  freezing  marks  0°; 
and  all  degrees  below  that  notable  point  are  nagative; 
above,  positive. 

As  a  greater  number  of  states  of  temperature  are 
generally  demanded,  between  the  freezmg  and  boiling 
points,  why  not  adopt  the  250  of  the  Great  Pyramid  scale? 
For,  by  so  doing,  not  only  will  the  world's  population  reap 
that  one  advantage  above  mentioned,  to  a  still  greater 
extent,  but  they  will  suffer  less  shock,  as  it  were,  in  their 
feelings,  when  talking  of  summer  temperatures,  than  even 
if  they  retained  the  Fahrenheit  degrees,  but  placed  at  o^ 
at  freezing;  as  simply  illustrated  by  the  following  numbers 
giving  the  absolute  temperatures  in  terms  of  five  different 
thermometric  scales : — 


Fahrenheit       I  Hod-  Fahrenheit  |       Centigrade       |        Reaumur         |          Pyramid 

122° 
104° 

90° 

72° 

40° 

40° 

125° 
100° 

\ 

The  Pyramid  system  which  so  often  ends  w\\\\  T^iex^xvc^ 


« 


ing  white-hot  heat,  where  the  chemists  of  tl 
nations  would  place  the  melting  point  of  the 
and  refractory  of  all  metals,  platinum.  Or  dej 
to  — 400°  Pyramid,  and  we  find  a  point  regard" 
existing  chemists  as  the  absolute  zero  of  temperal 
The  French  metrical  temperature  reference  w 
|£2  3  ly  intended  by  its  scientific  authors,  admirab] 

day,  to  have  been  the  freezing  point  for  water ;  o 
metical  and  mathematical,  rather  than  physic 
perimental,  conclusion — that  they  would  find 
its  densest  condition  when  coldest,  or  immedia 
passing  into  the  state  of  ice.  But  when  they 
^      i  experiment,  nature  refused  to  be  bound  by  hui 

and  water  was  discovered  to  be  of  the  greatest  d 
very  sensible  distance  of  heat  above  freezing,  o 
i  Fahr. 

But  all  these  anomalies  are  corrected  at  oi 

Great  Pyramid;  for  its  position  on  the  earth's 

that  parallel  of  latitude  (viz.^o°)  which,  by  the 

I  ;5  of  a  sphere,  has  an  equal  amoimt  of  terrestr 

5  ;?'  between  itself  and  the  equator  on  one  side,  and 
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e  Pyramid  reference  indeed  for  pressure  would  not 
ct,  if  observed  very  scientifically  and  microscopically 
)wn  latitude  and  longitude  at  the  sea  l-evel.  But  that 
)wn  reduction  of  all  materiblogists,  is  only  another 
:  their  going  on  one  side,  instead  of  to  the  middle,  of 
ct;  for  the  bulk  of  mankind  does  not  live  at  that 
dangerous   level,   where   the  record   of  the    **tidal- 

tells  its  own  story — ^but  at  such  a  mean  and  per- 
safe  height  above  it,  as  that  of  the  King's  Chamber 
Great  Pyramid,  viz.,  4,297  inches  (or  358  ft.  i  inch) 
ht  which  both  gives  out,  on  an  annual  mean  of  baro- 

observations,  the  required  30  inches;  and  at  the 
time  makes  the  temperature  observed  there,  under 
1  circumstances,  the  true  Pyramidal  1-5  between 
J  and  freeing  of  water;  and  not  the  slightly  higher 
rature  of  that  latitude  and  longitude,  if  reduced  to 
loes  not  exist  there  the  sea-shore  and  its  level. 

[PERATURES    IN    PYRAMID    THERMOMETER   DEGREES. 

5C.  84.)    Atmospheric    pressure  =  30    inches,    except 

when  otherwise  stated. 


m  melts 

.5000 

Mercury  boils 

882 

it  iron  melts 

.4000 

Mercury  boils 

875 

it  iron  melts 

.3750 

Sulphuric  acid,  strong  boils  845 

lelts 

.3500 

Sulphuric  acid  boils 

812 

lelts 

.3250 

Lead  melts 

815 

n  melts 

.3875 

Cadmium  melts 

788 

n,  grey,  melts .... 

.3130 

Phosphorus  boils 

725 

•n,  white,  melts . . . 

.2625 

Bismuth  melts 

575 

ure,  melts 

.3125 

Water  boils  imder  20  at- 

lloyed as  in  coinage2950 

mospheres  

535 

melts 

.2875 

Under  15  atmospheres.. 

500 

Dure,  melts 

.2555 

Under  10  atmospheres.. 

450 

pure,  melts 

.2500 

Under    5  atmospheres.. 

381 

melts 

.2250 

Spirit  of  Turpentine  boils  325 

:  boils 

.1100 

Acetic  acid  boils 

290 

ny  melts 

.1080 

Sulphur  melts 

278 

elts 

.1028 

Water  Boils 

%^ 

Bits 

.   900 
.1000 

Sodium  melts 

.  ^r^ 

Bible  in  the  dark. 

Benzol  boils 

,.  'i^ 
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Alcohol,  pure,  boils 

198 

Ether  boils 

28 

Alcohol,  pure,  boils 

195 

Mean  temperature  of  Lon- 

Stearic acid  melts 

174 

don  

25 

White  wax  melts 

170 

Low  winter  temperature  at 

Wood  spirit  boils 

166 

Great  Pyramid 

20 

Potassium  melts 

158 
155 

Water  freezes 

0 

Yellow  wax  melts 

Freezing    mixture,     snow 

Greatest    observed    shade 

and  salt - 

-50 

temperature 

139 

Sulphuric  acid  freezes —87 

Stearine  melts 

138 

Mercury  freezes - 

-98 

Spermaceti  melts 

122 

Greatest  cold  experienced- 

-125 

Summer    temperature    at 

Greatest  artificial  cold,  ni- 

Great  Pyramid 

100 

trious  oxide  and  carbonic 

Ether,  common,  boils 

92 

disulphide,  in  vcumo - 

-350 

Blood  heat 

91.5 

82 

Absolute     zero      (Miller's 
Chemistry — 

# 

Butter  and  lard  melts .... 

-400  J 

Mean  temperature  at  level  of 

Theoretical    base     of    air 

1 

King^a  Chamber  in  Great 

thermometer;  or  air  sup- 

1 

Pyramid 

50 

posed  to  be  so  excessive- 

Pyramid temperature — T  I 

ly  contracted  in  bulk  by 

Mean  temperature  of  all 

cold,  as  at  last  to  occupy 

Innds  inhabited  by  man, 

no  space  at  all,  and  in 

and  temperature     of  the 

that  case  to  become  of 

most    suitable    degree    to 

infinitely   great    specific 

s|! 

man 

50 

gravity — ( 

PYRAMID    ANGLE    MEASURE. 

(Sec.  85.)  Astronomical  scientific  development,  feels 
the  necessity,  and  demands  an  angular,  as  well  as  a  linear 
measure  to  refer  to  for. distances;  while  the  same  demand 
for  angular  measure  is  experienced  in  each  of  the  purely 
terrestrial  sciences  as  well. 

The  French  savants  of  the  Revolution  attempted  to 
introduce  into  their  decimally  arranged  metrical  system 
an  angular  graduation  where  the  quadrant  contained  100, 
and  the  whole  circle  400,  degrees.  But,  after  trying  i* 
for  some  years,  they  had  to  give  it  up;  for  it  seems  the 
influence  of  "Great  Babylon,"  which  is,  by  many  persons, 
believed  to  have  originally  invented,  and  then  fixed  ontl« 
world,  our  present  sexagesimal  system,  or  360°  to  the  circle, 
and  60'  to  the  degree,  was  too  powerful  for  the  then, 
mathematicians  oi  Paris,  to  eotvt^xv^  ^\jlCc.^'3»^\>3J^^  -x^dnst. 


ct: 

«:: 

li.e 

■I-- 
5'" 

k 
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But  there  could  have  been  no  more  community  feeling 
imong  the  Babylonians,  and  the  extreme  ancient  Builders 
)f  the  Great  P^Tamid  in  their  goniometry,  than  in  their 
nethods  of  astronomical  orientation,  which  we  have 
ilreadv  seen  were  entirelv  diverse.  What  svstem,  then, 
or  angle  was  more  probably  employed  at  the  Great  Pyra- 
nid? 

A  system,  apparently,  of  1000°  to  the  circle;  250°  to  the 
juadrant.  This  conclusion  has  been  ventured,  by  promi- 
lent  Egyptologists,  to  be  deducted  from  the  following 
eatures  at  the  Pyramid : — 

(a.)  The  angle  of  rise  of  the  Pyramid's  flanks,  and  the 
ingle  of  descent  or  ascent  of  its  passages,  are  both  very 
)eculiar  angles,  characteristic  of  the  Great  Pyramid;  and 
;hough  rough  and  incommensurable  on  either  the  Baby- 
.onian,  or  French,  or  any  known  angular  system,  are  in  a 
Dractical  way  evenly  commensurable  on  the  Pyramid 
system. 


Pyramid  Feature 

System  of  Angle  Measures 

Babylonian    |    French    |  Vulgar   |    Pyramid 

^  whole  circumference 
^ngle  of  side  with     ) 

horizon \ 

kJigle  of  passages.    ... 

360° 

50°  51'  14" 
26°  18'  10" 

400° 

57^62 
29^.23 

32^ 

4'*.6i 
2°.J4 

1000° 

i44°.05 
73°.o8 

(b.)  Whereas  the  King's  Chamber  has  been  in  a  manner 
"tilized  as  the  chamber  of  the  standard  of  50,  and  the 
^^een's  as  that  of  the  standard  of  25,  and  are  both  of  them 
itnessed  to  by  the  number  of  Pyramid  courses  on  which 
Xey  stand,  the  subterranean  chamber  may  be  considered 
le  chamber  of  angular  measure;  and  does,  at  its  center, 
Lew  the  whole  pyramid  side,  at  an  angle  of  75°  15'  i" 
^bylonian,  but  209^.03  P}Tannd.  And  though  there 
*e  now  only  202,  there  are  shown  to  have  been  in  the 
"iginal  finished  Pyramid  somewhere  between  209  and  218 
►mplete  masonr}'-  courses;  or  agreeing  within  the  limits 
■  error  of  those  researches,  with  the  angular  tesMW.  oi  loc^^  , 

(c.)  And  then  there  follows  a  useful  prac\,\ca\  T^s^^^J^ 
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to  Navigation,  and  its  peculiar  itinerary  measure,  tkl 
'knot,*  or  nautical,  or  sea-mile;  zdz,,  the  length  of  a  men 
minute  of  a  degree  of  latitude. 

At  present  there  is  much  inconvenience  from  the  laigfj 
difference  in  the  length  between  our  land  and  *sea  iniles:| 
for  they  measure  5,280  and  6,085. 88  + feet  respectively. I 
(See  index  for  length  of  statute  and  nautical  mile  compared.)  f 
But  granted  that  a  Pyramid  knot  shall  be  i-25th  part  of  | 
a  Pyramid  degree,  then  the  respective  lengths  of  a  Pyramid  I 
land,  and  a  Pyramid  sea,  mile  will  be  the  comparatively" 
approaching  quantities,  in  inches,  of  62,500  and  62,995. 

Money.    (Why  not  Pyramid  Money?) 

(Sec.  86.)  Many  inquirers  have  demanded,  "TOat 
about  money  on  the  P^Tamid  system?'* 

Nothing  whatever  has  been  discovered  up  to  this  date 
(except  coincidence)  that  has  coupled  the  subject  of  nione]r|[ 
with  the  Great  Pyramid.     And,  no  wonder,  for  no  one  has 
as  yet  defined  exactly,  what  money  is. 

The  nearest  approximation  to  the  subject  (we  Jiave;? 
ever  seen)  we  think  is,  in  a  small  volume  entitled  "A  Thirt}' 
Years'  War  on  Silver,"  by  Supreme  Judge  Fitsgerald. 
of  the  State  of  Nevada.  Look  at  any  piece  of  (coin)  money 
whatever:  whose  image  and  superscription  does  it  bear) 
That  of  some  earthly  Caesar  or  other.  None  of  the  present 
or  past  coinages,  with  which  we  are  familiar,  have  any  - 
fixed  weight  or  measurement,  relative  to  any  otlier  fixed 
weight  or  measurement ;  with  the  single  exception  of  the 
"5  cent  flicker'  of  the  United  States,  which  is:  "a  milli- 
metre in  thickness,  and  is  said  to  weigh  15  grammes." 
in  its  relation  to  the  "French  metric  system.'*  The  fol- 
lowing astonishing^  coincidence,  however,  is  worth  quoting: 
given  to  the  world  by  Dr.  Watson  F.  Quinby,  of  Wilmington 
Delaware,  some  forty  years  ago,  as  follows: — 

"Our  (U.  S.)  silver  coinage  corresponds  in  grains  to  the 
measures  of  the  King's  Chamber  in  the  .Great  Pyramid,  in 
English  inches.     So  that  the  length  of  that  chamber  being 
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r^^^I2.5  of  those  inches,  the  standard  weight  of  the  **Dollar 
i^f  the  Fathers"  is  412.5  grains;  the  half-dollar ,  weighing 
206 .  2  grains  represents  the  breadth  of  the  same  chamber — 
^^06.25  English  inches;  and  the  quarter-dollar  of  103. i 
^grains  represents  in  inches  the  half  breadth  of  the  same 
.chamber,  or  the  *  touch-stone'  length  as  it  has  been  called 
.of  so  many  of  the  Great  Pyramid's  measurements. 

**At  the  same  time  the  grander  golden  coin,  the  Ameri- 
jCan  Eagle,  contains  232.5  grains  of  pure  gold,  or  the  number 
of  Pyramid  cubits  in  the  vertical  height  of  the  Great  Pyra- 
mid; and  the  'half -eagle'  contains  116.25  ^^  ^^®  same  gold 
dn  grains,  equal  almost  exactly  to  the  length  of  the  Ante- 
Chamber  of  the  King's  Chamber  in  the  same  Pyramid 
expressed  in  Pyramid  inches." 

Transcendentalisms  of  Great  Pyramid  Astronomy 

QBy  Prof.   Piazzi  Smyth,  R.  A.,  with  comments  by  the 

author.] 

(Sec.  87.)  "Now  the  only  source  from  whence  one  uni- 

E'orm  system  of  siderial  chronology,  and  which,  though 

sjidued  with  some  change  in  respect  to  the  seasons,  yet 

a. Iters  so  slowly  year  by  year  and  generation  after  generation 

ELS  to  require   25,827   years   before  it  passes  through  all 

t^lie  seasons — the  only  source,  I  say,  from  whence  it  could 

Ixave  emanated  in  that  early  age  of  the  world,  and  have  been 

impressed  upon  the  origines  of  all  races  of  mankind,  is, 

"Was,  and  ever  will  be.  Divine  inspiration;  and  the  Divine 

intention  touching  that  mystery  of  God,  the  human  race 

On  earth. 

"Bat  not  by  any  means  implying  that  the  terrestrial 
human  race  is  the  only  object  cared  for  by  God,  through- 
out all  the  siderial  universe.  For  had  it  been  so,  they 
might  have  been  created  for  man's  chronological  purposes 
alone — instead  of  man  being  taught,  as  in  this  case,  to 
make  the  best  practical  use  of  pre-existant,  pre-created 
means.  Here,  accordingly,  what  we  are  called  m^otv  \.c> 
note,  may  rather  remind  us  of  that  whicli  ]osepVvu^TeeoT^^ 
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of  the  descendants  of  Seth,  viz.,  that  no  creation  miracles 
were  wrought  for  them,  but  that  they,  though  favored 
with  Divine  assistance,  had  to  study  astronomy  in  the  lais 
of  the  stars  as  they  already  existed.  And  pushing  onr| 
calculations  to  the  extreme  of  modem  science,  we  shaDf 
undoubtedly  find  that  those  stars  were  by  no  means  in  | 
themselves  absolutely  perfect  for  this  one  end  alone.  But  * 
take  them  as  they  were  4,000  years  ago,  and  after  they  had  I 
been  already  set  in  motion  by  the  divine  poTver  aeons  and  I 
a:ons  of  ages  before  the  Pyramid  day — and  you  will  find . 
that  they  did,  at  that  epoch,  come  quite  near  enotigbtoj 
form  an  excellent  practical  chronological  system  of  the  | 
kind  indicated ;  and  no  better  mode  of  utilizing  those  actual 
phenomena  of  the  starry  sky,  nor  any  better  choice  among 
the  stars,  ever  has  been  imagined  since  then,  in  any  country 
of  the  world. 

Thus,  to  moderate  observation  (and  with  far  greater 
accuracy  than  the  annuals  of  the  profane  history  of  man- 
kind have  been  kept  to)  all  these  her einafter-f olio v^ing 
features  may  be  said,  in  ordinary  terms,  to  obtain — 

1 .  The  (jreat  Pyramid  is  astronomically  oriented  in  its 
sides;  and  its  passages  are  in  the  plane  of  the  meridian. 

2.  The  entrance  passage,  with  its  alt.  angle  of  26°  16' 
nearly,  points  3°  42'  vertically  below  the  Northern  Pole 
of  the  sky. 

3.  In  the  year  2170  B.  C,  a  Draconis  was  3°  42'  from  '/' 
the  Pole  of  the  sky,  and  therefore  looked  down  the  axis  V 
of  the  entrance  passage,  when  at  its  lower  culmination. 

4.  When  a  Draconis  was  so  looking  down  the  entrance- 
passage  in  the  North,  then  Tauri,  the  chief  star  in  the 
Pleiades  group,  was  crossing  the  local  terrestrial  meridian, 
towards  the  South ;  in  the  vertical  plane  of  direction  of  the 
Grand  Gallery,  but  at  a  point  high  up  in  the  sky,  near  the 
equator. 

5.  At  the  same  moment  of  that  year,  2170  B.  C,  the 
celestial  meridian  of  the  Vernal  Equinox  also  coincided 
with  that    same    Tauri    star,  and  gave  it  for  the  time  an  j' 
extraordinary,  chrono\o^\ca\,^\iV^t-emvcve.xvc,tiQvj^T  ^X^.<5k\3w«i  1 


C/ 
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6.  That  whole  stellar  combination  had  not  taken  place 
or  25,827  years  previously,  and  will  not  take  place  again 
or  25,827  years  subsequently.  It  has  not  consequently 
epeated,  or  confused,  itself  yet  in  all  the  history  of  the 
Luman  race;  through  the  Sothiac  cycle,  the  Phoenix  cycle, 
.nd  other  chronological  inventions  of  the  profane  Eg^^ptian 
►riests,  men  long  after  the  Pyramid  day,  and  supposed 
enerally  to  have  been  the  most  learned  of  the  ancients — 
ave  done  so  again  and  again ;  to  the  lamentable  confotmd- 
ig  of  dates  in  the  old  Pagan,  and  modern  Egyptological 
rorld  too." 

Note. — It  will  be  observed  in  the  above  quotation,  that 
^rofessor  Smyth  reaches  back  in  his  astronomical  calcula- 
Lons,  nearly  30,000  years,  but  he  does  not  go  back  with  his 
ates,  'Ho  the  -first  advent  of  man  upon  the  earth**  beyond 
,004  B.  C,  thereby,  rather  mixing  his  theory,  of  the 
4th  day  of  Creation,'*  as  recorded  in  the  first  chapter  of 
^nesis.     Again  he  says: — 

**But  if  the  calculations  on  which  the  above  Pyramid 
esults  are  fotmded,  shall  be  pushed  to  much  greater 
sfinement,  or  to  proportions  of  space  invisible  to  the  naked 
ye  J — it  then  appears  that  (i.)  the  Pole  star,  when  it  was. 
^  42'  from  the  Pole,  (2.)  the  equatorial  star  opposite  to  it, 
^^  (3)  ^^^  celestial  meridian  of  the  equinox,  were  not  all 
f  them  on  the  Pyramid's  meridian,  below  and  above  the 
*ole,  precisely  at  the  same  instant,  either  in  the  year  2170 
L  C,  or  in  any  other  year. 

But  this  difficulty  is  not  by  any  means  entirely  depen- 
lent  on  the  stars,  in  their  places,  not  being  as  exact  as  if 
ihey  had  been  created  originally  for  no  other  than  the  above 
purpose ;  for  there  are  hindrances  also  to  modern  astronomy, 
n  precisely  realising  every  simple  thing  in  number,  weight, 
uid  measure,  that  has  taken  place  in  Nature  dnring  the  last 
^,ooo  years.  Two  astronomers,  for  instance,  using  the  same 
lata,  may  compute  back  the  place  of  a  given  star  4,000 
ears  ago  from  its  present  place,  and  they  shall  agree  \o  ^ 
Bcond  in  the  restdt;  but  it  does  not  thereiore  ioWo^  \Xv^\. 
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the  star  was  precisely  there  at  that  time,  as  though  a  con- 
temporary astronomer  had  observed  it  then ;  because  pro- 
per motion,  and  variations  of  proper  motion,  may  exist, 
quite  tmknown  to  the  short  period  of  surveillance  over  the 
second  in  the  result ;  but  it  does  not  therefore  follow  that  I 
the  star  was  as  precisely  there  at  that  time,  as  though  a  con-  | 
temporary*-  astronomer  had  observed  it  then  ;  because  prop-  j 
er  motion,  and  variations  of  proper  motion,  may  exist,  quite  | 
tmknown  to  the  short  period  of  surveillance  over  the  stars  | 
yet  enjoyed  by  modem  astronomy.  Some  of  the  quantities  f  (^ 
too,  of  the  celestial  mechanics  concerned  ,such  as  the  precise  I 
amount  of  the  very  precession  of  the  equinoxes  itself,  and  i 
its  accompanying  phenomena  of  nutation  and  aberration, 
may  have  been  erroneously  assumed,  and  never  can,  or  will  ■  a 
be  ascertained  perfectly  by  man.  The  accepted  numerical  j  ^ 
values  of  such  quantities  do,  in  fact,  vary  at  the  same  time 
between  one  astronomer  and  another  (unless  both  were 
brought  up  in  the  same  school,  and  then  both  may  differ  j*^^ 
from  truth),  and  also  between  one  generation  and  another 
of  astronomers  in  the  same  place.* 


'V 


:1 


[At  the  request  of  Prof.  Smyth,  in  187 1,  Dr.  Brunnow 
(then  Astronomer-Royal  for  Ireland,)  prepared  the  follow- 
ing table  on  the  Pyramid  star  calculations],  viz. — 
(i .)  "a  Draconis  was  for  the  first  time  (t)at  the 

distance  of  3°  41'  50"  from  the  pole  in  the 

year  • =  3443  B.  C  |  >.  /. 

(2.)  '*It   was   at   the   least  distance  from  the  'fii 

Pole,  or  o*^  3'  25",  in  the  year =  2790  B.  C 

(3.)  "It  was  for  the  second  time  at  the  distance  j*.// 

of  3°  41'  42"  from  the  Pole  in  the  year.  .  .  =  2136  B.C. 


*  Viz — Astronomers  even  of  40  years  ago  are  no  longer 
quoted  authoritively ;  for  it  is  found  that  the  theories  of 
Mercury,  Jupiter,  Saturn,  Uranus  and  Nepttme,  are  all  in 
need  of  revision.  The  Tables  of  the  Planets  by  Professor 
M.  Le  Verrier,  and  Newcomb,  differ  materially  from  present 
observations. 

t  How  did  he  know  that  \t  N^as  there  for  the  first  time? 


'jn 
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1(4.)  ''Tauri  (Alcyone  of  the  Pleiades)  was  in 
the  same  right  ascension  as  the  eqvtinoctial 

point  in  the  year  •  • =  2348  B.  C. 

when  it  crossed  the  meridian  above  the  Pole 
3  °  47'  north  of  the  Equator,  with  a  Draconis 
crossing  below  the  Pole,  nearly  but  not  ex- 
actly at  the  same  instant;  and  a  Draconis 
w^as  then  nearly  90^  (89^  16')  from  Alcyone 
in  the  meridian,  measured  through  the  Pole. 
[5.)  **a  Draconis  and  Tauri  were  exactly 
opposite  to  each  other,  so  that  one  of  them 
could  be  on  the  meridian  above  the  Pole, 
and  the  other  on  the  meridian  below  the  Pole 
at  the  same  absolute  instant,  only  at  the 

date  of =  1574  B.  C. 

but  when  all  the  other  data  diverged  largely. 
•*We  have  now  to  deal  with  the  last  three  dates.  Of 
bliese  three,  the  first  two  evidently  include  between  them 
my  own  previous  quantity  of  2170  B.  C;  but  the  third 
differs  extravagantly.  Nevertheless,  the  visible  effect 
in  the  sky  of  that  one  apparently  very  large  difference  in 
3iTt>solute  date,  is  merely  this,  according  to  Dr.  Brunnow's 
z^omputation ;  viz.,  that  when  Tauri,  or  the  Pleiades, 
w^ere  crossing  the  meridian  above  the  Pole,  at  my  Pyramid 
cflate  of  2170  B.  C,  a  Draconis  was  not  doing  the  same  thing, 
-actly  beneath  the  pole,  at  the  same  instant;  for  the  star 
then  at  the  distance  of  0°  17'  west  of  the  meridian, 
►ut  it  would  have  been  doing  the  same  thing  perfectly, 
According  to  an  entrance- passage  observation  of  it,  if  the 
Northern  end  of  that  passage  had  been  made  by  the  builders 
^o  trend  17'  westward,  still  keeping  to  its  observed  angular 
bright  in  the  vertical  plane;  viz.,  26°  18'. 

**  Whereupon    comes    the  question  whether — ^granting 
^^mporarily   that    Dr.    Brunnow's    excellent    calculations 
3ti  modern  astronomy  replace  everything  that  has  happened 
^  Nature  during  the  last  4,000  years — whether  that  i^'  oi 
She  Pole  star's  west  distance  from  the  meridian  was  a  \*\vv{\^ 
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of  moment; — and  if  so,  is  this  the  first  occasion  on  whid 
the  divergence  has  been  discovered? 

"Seventeen  minutes  of  space,  or  less  than  the  thousandth 
part  of  the  azimuthal  scale,  is  but  a  small  quantity  for 
any  one  to  appreciate  in  all  the  round  of  the  blue  expanse, 
without  instruments ;  and  the  first  effort  of  Grreek  astronomy 
1, 800  years  after  the  Pyramid  was  built,  [?  how  did  he,, 
or  how  does  any  other  human  being,  living,  know  just 
when  it  was  built?]  is  reported  to  have  been  the  discovery 
that  the  Pole  star  of  that  day,  then  6®  from  the  Pole,  was 
not  as  they,  the  Greeks,  had  previously  held,  exactly  on  the 
Pole.  Greek  and  other  profane  nations,  then,  had  been  in 
the  habit  of  overlooking,  long,  long  after  the  epoch  of  the 
Pyramid,  an  error  twenty  times  as  great  as  this  which  is 
now  charged  on  the  Great  Pyramid  astronomy,  by  the 
present  day  science  of  precision,  which  has  been  at  last 
elaborated  amongst  men  after  a  further  consumption  of  4r 
000  years. 

**And  yet  it  was  not  all  error  either,  on  the  part  of  the 
Great  Pyramid.     For  here  we  should  take  account  of  the 
results  of  my  observations  in  1865,  when  I  succeeded  io 
comparing  the  directions  of  both  the  outside  of  the  Pyramii 
the  internal  axis  of  the  entrance  passage,  and  the  axis  of  the 
azimuth   trenches   separately   and   successively  with  the 
Polar  star.     These  observations  were  made  with  a  powerful 
altitude-azimuth  instrument,  reading  of  its  angles  with 
micrometer-microscopes  to  tenths  of  seconds ;  and  the  con- 
clusions from  them  were,  that  everything  at  the  Great  ■, 
Pyramid  trended,  at  its,  north  end  towards  the  west—^^ 
azimuth  trenches  by  19  minutes,  the  socket  side  of  the  base 
by  5  minutes,  and  the  axis  of  the  entrance  passage  by  more 
nearly  4  minutes  and  a  half.     What  could  all  these  features 
have  been  laid  out  for  with  this  slight  tendency  to  the  west 
of  north  ?  was  a  question  which  I  frequently  pondered  over 
at  the  Great  P3a-amid,  and  sometimes  even  accused  the 
earth's  surface  of  having  shifted  with  respect  to  its  axis 
of  rotation  during  4000  years.     But  now    the     true    ex- 
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lanation  would  appear  to  be,  that  the  Seth-descended 
crhitect,  knowing  perfectly  well  the  want  of  exactly  the 
2  hours,  or  50  inch,  conespondence  between  his  Polar  and 
Iquatorial  stars  (though  they  were  the  best  in  the  sky),  had 
>  adjusted  in  a  minute  degree  the  position  of  the  Great 
•yramid  when  building  it,  as  to  reduce  any  error  in  his 
leiades  system  of  chronology  arising  out  of  the  stellar 
Lscrepance,  to  a  minimum.  Whence  the  fact  of  the 
estern  divergence  of  the  north  pointing  of  the  entrance- 
assage,  as  detected  by  the  modem  astronomy  observa- 
ons  in  1865,  combined  with  the  computation  in  1871 — 
scomes  the  most  convincing  practical  proof  of  inten- 
on,  and  not  accident,  having  guided  all  these  time 
Tangements  of  the  Great  Pyramid. 

'*On  discussing  recently  with  some  of  the  astronomers 
ho  were  sent  to  Egypt  in  December  1874,  to  observe  the 
ransit  of  Venus  (ns  a  stepping  stone  toward  attaining  a 
nowledge  of  the  sun  distance) — the  palm  of  merit  for 
le  best  time  observations  seemed  to  be  unanimously 
ccorded  to  those  of  them  who  had  adopted  a  new  method 
E  using  their  transit  instruments,  recently  elaborated 
y  M.  Otto  Struve,  of  the  Central  Russian  Observatory; 
nd  which  consisted  in  observing,  not  exactly  in  the  plane 
I  the  meridian  (as  usually  done  or  tried  to  be  done), 
ut  in  the  vertical  of  the  Pole  star  at  the  instant; — or,  as  nearly 
5  possible,  on  the  very  method  of  ultra-refinement  adopted 
t  the  ancient  Great  Pyramid.  Hence  the  object  of  this 
hapter  is  now  fully  obtained ;  for  not  only  does  the  ancient 
monument  fix  an  absolute  date  for  itself,  viz.,  something 
'^ery  close  to  2170  B.  C,  which  all  the  profane  monuments 
vere  confessed  to  be  incapable  of  even  approximately 
attempting,  but  it  does  so  by  methods  unknown  of  old 
elsewhere,  and  only  recently  begun  to  be  appreciated  in 
he  best  European  astronomy.'* 

The  foregoing  copious  notes,  from  Professor  Smyth's 
inal  effort,  before  he  passed  to  the  beyond,  in  his  att^xcvr^X. 
0  fix  the  date  of  the  building  of  the  Great  Yytamv^,  vs^ 
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one  of  the  best  efforts  of  his  life,  and  is  indicative  of  the< 
man.  He  was  a  noted  astronomer  and  fnaihematician,  and  | 
wrote  nothing  but  what  he  thoroughly  believed  to  be tmel 
But  his  science  was  narrow,  and  warped,  at  times,  in  lii5| 
vain  attempt  to  prove,  that  a  ** Deified  Atchitect"  directed! 
the  building  of  the  Great  Pyramid,  in  the  year  2170  B.  C.   I 

With  the  perfect  mechanical  skill  which  he  knew  was< 
necessary,  to  construct  the  inner,  finished  portions  of  the  | 
Great  Pyramid;  and  the  mathematical  and  astronomical | 
intelligence  requisite  for  its  architect  to  lay  out  and  plan' 
such  a  building,  his  knowledge  of  past  history  taught  him:—  \ 
that  no  such  individual,  or  set  of  individuals  had  preceeded  J 
our  present  scientific  age,  within  the  last  6,000  years,  or  s 
even  existed  today. 

And  with  his  further  belief,  (and  to  hint,  knowledge) 
that  this  earth  of  ours  was  only  about  5,883  years  old  in 
the  year  1879  A.  D. ;  it  was  perfectly  natural  that  he  should 
not  only  suggest,  but  believe  that  the  Architect  was  gifted 
with  Deific  intelligence.     But  in  his  great  enthusiasm  for 
his  Deified  Architect  he  neglected  to  apply  that  same  term, 
to  the   mechanics   and   laborers  on   the   Great    Pyramid.^ 
which  were  certainl}'- — equally  necessary.     That  the  (treat 
Pyramid  is  the  most  perfect  building  in  the  world  for  a 
"Depositary  of  Weights  and   Measures,"   geographically, 
astronomically  and  mathematically,  every  person  who  has 
read  up  the  subject  must  confess.     And,  every  Fraternal 
man,  no  matter  as  to  what  organization   he  represents,  j 
must    also    acknowledge   its   perfect   adaptability,    as  an 
asylum  or  lodge  outfit.  I 

But  just  what  use  it  could  be  to  religious  worshipers.  | 
we  are  at  a  loss  to  know,  and  Professor  Smyth  has  not 
informed  us.  For,  as  a  matter  of  course,  if  its  architect  ' 
was  Deified,  it  was  for  a  purpose;  and,  that  purpose  should  i 
stand  out  somewhere  in  that  f^rand  structure,  to  point  out  i 
one  "God,"  or  the  "Father  and  Son";  or.  Heaven,  and 
Hades.  But,  no  such  significence  has  been  pointed  out.  j 
hv  any  Egyptologist  as  ex\st\Tv^\)cv^T^vcv. 
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Our  theory  therefore,  comes  to  the  front.  For,  as 
lo  human  being  has  appeared  upon  the  face  of  the  earth 
n  the  record  of  history;  or  that  can  be  found  today  in  the 
vhole  civilized  world,  that  wotdd  be  egotistical  enough 
iven  to  assert:  that  he  could  plan,  and  cause  the  erection 
)f  a  similar  structui*e,  as  that  of  the  Great  Pjrramid  Jeezeh ; 
therefore,  as  the  building  really  exists,  somebody  must  have 
Deen  the  architect,  and  some  body  of  intelligent  human 
>eings  must  have  assisted  him  in  its  erection.  Who  were 
;hey? 

Let  us  reason  together.  The  earth  is  proven  to  have 
)een  several  millions  of  years  in  existence,  by  both  geo- 
ogy,  and  astronomy.  If  that  is  so,  will  any  one  attempt  to 
trgue  in  this  enlightened  age,  that  is  has  only  been  peopled 
or  6,000  years?  Suppose  in  minimum  figures,  that  the 
larth  has  stood  just  1,000,000  years;  and  that  it  has  been 
nhabited,  off  and  on,  for  one-fourth  of  that  period,  or 
50,000  years;  and  that  during  some  one  of  those  inhabited 
periods,  the  geneology  existed  through  more  than  50,000 
-ears;  could  not  they  as  a  race  of  people,  have  gained  more 
jiowledge,  general  intelligence,  scientific  and  mechanical 
kill,  in  50,000  years,  than  we  have  stored  up  in  our  little 
isignificant  6,000  years?  The  internal  fires  of  the  earth, 
nd  the  changing  of  the  earth's  polarity  from  various 
auses,  has  caused  most  of  the  continents  to  change 
laces  with  the  waters  of  the  earth,  many  times, 
ut  at  long  intervals.  During  some  one  of  these 
>ng  inhabited  periods,  the  wise  men  of  their  day,  dis- 
overedl  that  there  was  a  small  peice  of  territory  located 
ear  to  30°  N.  Lat.,  and  31°  10'  i''  E.  Lon.  that  would  not 
gain  change  places  with  the  watery  deep,  for  at  least  500,- 
00  years.  On  this  spot  they  erected  that  "Great  First 
Yonder  of  the  World,''  that  has  kept  our  geology  guessing 
or  over  5000  years.  We  have  in  a  previous  section  of  this 
rork  stated,  the  purpose  that  led  to  its  erection.  Before 
losing  this  volume  we  will  picture  one  of   the    'de^x^^^^ 
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taken  in  this  asyltim  over  50,000  years  ago.  But  first, 
a  little  more  conservative  information  in  measttrement  and 
capacity. 

The  Ark  of  the  Covenant  op  Mosbs. 

(Sec.  88.)  The  size  of  that  Ark-box  of  Moses  is  given 
in  the  Old  Testament  as  being  2}/^  cubits  long,  i  J^  cubits  1 
broad,  and  i)^  high;  which  measures  being  reduced  to  "i 
Pyramid  inches,  on  Sir  Isaac  Newton's  valuation  of  the  J 
sacred  cubit  of  Moses,  =  62 . 5  x  37 . 5  x  37.5  of  those  inches.  I 

But  was  this  outside  measure  or  inside  measure?  for  \ 
that  must  make  a  very  material  difference  in  the  cubical  I 
result.  I 

Outside  measure,  without  a  doubt,  and  for  the  following 
reasons : — 

Because  the  vertical  component  is  spoken  of  as  height, 
and  not  depth ;  and  because  the  lower  lid  of  gold,  or  the 
Mercy-seat,  being  made  only  the  same  stated  length  and 
breadth  as  the  Ark  itself,  it  would  have  stood  insecure,  and 
run  a  chance  of  tumbling  down  to  the  bottom  of  the  box, 
if  that  length  and  breadth  had  signified  the  top  of  the  ^ 
box's  inside,  and  not  its  outside  area.     Scripture  does  not 
inform  us  just  what  thickness  the  sides  were,  and  therefore 
we  do  not  know  exactly  how  much  to  subtract  from  the 
outside,  to  give  the  inside  dimensions;  but  the  outside  hav- 
ing been  given,  and  the  material  stated,  the  limits  within 
which  such  thickness  must  be  found  are  left  verv  narrow    ' 
indeed.     Let  the  thickness,  for  instance,  be  assumed  to  be    I 
1.8  Pyramid  inches;  then  the  length,  breadth,  and  depth 
will  be  reduced  from  an  outside  of  62. 5x37. 5x37. 5  to 
an  inside  of  58 . 9  x  33 . 9  x  35 , 7 ;  which  gives  71 ,282  cubic    | 
inches  for  the  capacity  contents  of  this  open  box  without 
a  lid.  ' 

Or,  if  we  place  the  sides  and  ends  at  1.75  inch  in  thick-    | 
ness,  and  the  bottom  at  2  inches — which  are  very  fair   ^ 
proportions  in  carpentry  for  such  a  sized  box  in  such  a 
quality  of  wood,  as  that  from  which  it  was  constructed,—    ' 
then  its  inside  measure  >NOu\ci  \ie  ^^  .0  t.  •>>\  .^  t.  >j^ .  t^^;  which    . 
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jiiiakes  the  cubical  contents  =71,213  cubic  inches.    Which 
i?niakes  it  almost  identical  with  the  capacity  of  the  coffer  in 
the  King's  Chamber  of  the  Great  Pyramid;  or  within  0.37 
r  of  a  cubic  inch. 

The  brazen  lavers  of  Solomon's  Temple  were  also  of  the 
same  cubic  capacity  as  the  coffer  in  the  Great  Pyramid ;  and 
measured  on  the  Hebrew  system  40  baths  or  4  homers; 
while  each  of  those  homers  was  of  equal  value  in  capacity 
as  the  Anglo-Saxon  *  quarter,*  used  for  com  measure 
amongst  that  people. 

Solomon's  Molten  Sea.  / 

(Sec.  89.)  This  vessel,  by  name  the  **Molten  Sea" 
was  cast  in  bronze,  though  of  a  shape  and  size  which  have 
defied  all  essayists  hitherto  to  agree  upon.  Even  in  the 
Bible,  something  of  what  is  said  there  about  it,  is  stated 
variously  in  different  books  thereof,  as  in  that  of  Kings, 
the  cubical  contents  are  given  as  2,000  baths,  while  in 
Clironicles  they  are  set  down  as  3,000.  As  the  latter  is 
only  fragmentary,  we  will  take  the  former  statement;  and 
■then  find  that  the  statement  in  baths,  that  the  'molten 
sea*  would  have  contained  the  contents  of  a  laver  50  times; 
['or  a  Pyramid  number  at  once. 

-        In  I.  Kings,  VII.  23-26,  we  are  told  that  the   *molten 

'"  sea*  **was  ten  cubits  from  one  brim  to  the  other ;  it  was  roimd 

all  about,  and  its  height  was  five  cubits;  and  a  line  of  thirty 

"cubits  did  compass  it  roimd  about  and  it  was  a  hand*s- 

breadth  thick.** 

To  realize  the  shape  is  the  first  point.  Some  devout 
students  have  imagined  it  cylindrical;  some  of  a  swelling 
cauldron  form,  but  the  greater  numbers,  a  hemispherical 
shape;  and  this,  perhaps,  is  most  agreeable  (i.)  to  the 
phrase  **round  all  about,**  (2.)  to  its  diameter  being  twice 
dts  height,  and  (3.)  to  the  traditionary  testimony  of  Josephus 
^hat  it  was  hemispherical. 

If  this  point  is  settled,  are  the  measures  givex^.,  oi  Wv^ 
inside,  or  outside  denomination?     By  the  rule  es^^Xv^^^ 


394  THE  GBEAT  PTBAMID  JSSZEH 

for  the  Ark»  the  breadth  and  height  are  outside,  of  course; 
but  in  that  case,  what  is  the  meaning  of  a  circle  of  lo  cubits 
in  diameter,  having  a  circumference  of  30  cubits?  Thatb 
a  total  impossibility;  and  wholly  against  the  principal 
measurements  of  the  Great  Pyramid  itself,  which  proves 
in  various  ways  that  the  circtmiference  of  a  circle  having  1 
10  for  diameter,  cannot  be  less  than  31.4159,  etc.  ^ 

We  conclude  therefore,  (as  an  indication  of  the  thick- 1 
ness  of  the  vessel  is  given,  viz,  at  a  hand-breadth)  that  the  | 
inside  circumference  was  alluded  to,  but  the  otUside  dia- 1 
meter.  | 

A  hemisphere,  then,  with  an  inside  circumference  of  j 
30  Pyramid  cubits,  its  diameter  would  be  238. 73  Pyramid  .^ 
inches,  giving,  with  an  outside  diameter  of  10  cubits, 
nearly  5 . 5  inches  for  thickness  (or  the  space  'which  the  hand 
of  a  strong  man  spread  out  would  easily  cover).  The 
cubic  contents,  then,  of  such  internal  hemisphere  will  be 
3,562,070  Pyramid  cubit  inches;  and  divided  by  the  Pyra- 
mid number  of  50,  give  71,241  of  the  same  cubic  inches; 
i,  e.,  within  a  seven -thousandth  part  the  same  as  either 
the  Ark  of  the  Covenant,  or  the  Coffer  of  the  Great  Pyramid.  | 

Solomon's  reason  for  making  his  '*molten  sea**  50  times 
larger  than  his  already  large  brazen  vessels,  the  la  vers, 
was  most  probably  occult;  and  used  only  for  the  purpose 
of  demonstrating  some  of  the  mysteries  of  the  great 
Unknoivahlc.  Think  of  it,  this  "molten  sea*'  of  Solomon's 
had  a  capacity  of  over  15,420  U.  S.  gallons;  could  it  have 
been  used  for  storing  corn,  wine  or  oil? 

The  cubit  used  by  Solomon  at  the  building  of  the  Temple 
being  also  of  the  sme  25  inch,  and  earth-commensurable, 
length  as  that  employed  by  Moses  on  the  Tabernacle  in 
the  Wilderness;  and  that  again  identical  with  the  cubit 
chiefly  monumentalized  in  the  design  of  the  Great  Pyramid:  1 
yet  we  have  been  obliged  to  conclude  that  Moses,  though  he  J 
lived  long  in  Eg^^pt,  could  never  have  been  inside  of  the 
Great  Pyramid,  and  had,  therefore,  no  opportunity  oi 
hiimauly  copying  the  cubic  contents  of  the  coffer ;  or  supply- 
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Ctt  ing  himself  with  a  note  of  the  length  of  its  cubit ;  vastly 

psf  more  certain  may  we  be  that  King  Solomon  was  never  inside 

^  the  Great  Pyramid  either,  or  in  a  position  to  note  the  exact 

I  amoimt  of  cubic  contents  of  the  lower  course  of  the  coflfers* 

9  containing  chamber,  or  to  copy  the  Pyramid  cubit  length 

^  and  its  subdivisions  from  the  granite  leaf  in  the  arite- 

^    chamber. 

i  Whence,  then,  came  the  metrological  ideas  common  to 

3   three  individuals  in  three  different  ages;  and  involving 
^  reference  to  deep  cosmical  attributes  of  the  earth,  imder- 

stood  by  the  best  and  highest  of  htmian  learning  at  none  of  ^ 
.    those  times?     We  leave  the  subject  with  you. 

ARE  THERE  OTHER  ROOMS  STILL  UNDISCOV- 
ERED WITHIN  THE  GREAT  PYRAMID? 

(Sec.  90.)  Modem  quarrying  into  this,  nearly  solid 
structure,  at  different  periods,  is  evidence  on  its  face,  that 
the  delvers  into  this  massive  structure,  expected  to  dis- 
cover other  open  space.  And,  as  only  about  i -2000th 
of  the  whole  mass,  is  found  to  be  open  space,  it  is  not  to 
be  wondered  at;  and  we  believe  it,  as  we  have  previously 
stated. 

Several  important  personages  have  delved  into  the 
^,  floor  of  the  Queen's  Chamber,  in  years  past,  expecting  to 
find  a  passageway  leading  to  the  "Sphinx."  While  we 
firmly  believe  that  such  a  passage  way  exists,  we  think  it 
will  be  found  to  enter  somewhere  beneath  the  N.  E.  comer. 
As  the  "Sphinx"  is  located  about  three-fourths  of  a  mile 
away  from  the  S.  E.  corner  of  the  Pyramid,  the  passage 
way  would  have  to  nm  in  a  circuitous  course  and  quite 
deep  down  to  enter  the  building  at  the  point  we  have  sug- 
gested . 

Everyone  has  read  or  been  told  the  story  of  Caliph  Al 
Mamoun,  after  blasting  his  way  from  the  middle  of  the 
northern  side  into  the  solid  fabric  of  the  Great  Pyramid 
for  six  weeks,  was  just  about  to  give  up  the  reseat eVv^V^^v 
he  heard  a  stone  fall  in  a  hollow  space  cVose  otv  otv^  ^"v^** 
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and  breaking  on  further  in  that  direction,  he  presently 
found  himself  in  the  entrance  passage ;  while  the  stone  which 
had  fallen  at  that  precise  instant,  was  a  ^i^m-shaped 
block  that  had  been  anciently  inserted  in  the  ceiling.  | 
While  the  space  to  be  filled  up  by  the  base  of  the  stone  is  f 
square,  the  two  sides  parallel  with  the  walls  of  the  passage  I 
require  to  be  triangular,  on  account  of  the  angle,  at  which  ^ 
the  bottom  of  the  portcullis  block  of  the  ascending  passage  | 
meets  the  ceiling,  of  this  entrance  and  descending  passage 
prismoidal  shape  meets  the  case  exactly.  Professor 
Smyth  asks : — 

** Would  that  first  ascending  passage,  then,  fiever  have  I 
been  discovered,  if  that  faithless,  perhaps  timerous,  block 
had  not  fallen  out,  whether  in  Al  Mamotin's  or  any  other 
day?  Let  the  following  facts  indicate: — ^When  meastiring 
the  cross  joints  in  the  floor  of  the  entrance  passage  in  1865, 
I  went  on  chronicling  their  angles,  each  one  proving  to  be 
very  nearly  at  right  angles  to  the  axis,  until  suddenly  one 
came  which  was  diagonal',  another,  and  that  was  diagonal 
too,  but  after  that  the  rectangular  position  was  resumed.  ) 
Further,  the  stone  material  carrying  these  diagonal  joints 
was  harder  and  better  than  elsewhere  in  the  floor,  so  as  to 
have  saved  that  part  from  the  monstrous  central  holes 
and  ditches  perpetrated  in  other  parts  of  the  same  inclined 
floor  by  some  moderns.  Why  then  did  the  builders 
change  the  rectangular  joint  angle  at  that  point,  and  execute 
such  unusual  angle  as  they  chose  in  place  of  it,  in  a  better 
material  of  stone  than  elsewhere;  and  yet  with  so  little 
desire  to  call  general  attention  to  it,  that  they  made  the 
joints  fine  and  close  to  such  a  degree  that  they  had  escaped 
the  attention  of  all  men  until  1865  A.  D.  ? 

"The  answer  came  from  the  diagonal  joints  themselves, 
on  discovering  that  the  stone  between  them  was  opposite 
to  the  butt  end  of  the  portcullis  of  first  ascending  passage, 
or  to  the  hole  whence  the  prismatic  stone  of  concealment 
through  3,000  years,  had  dropped  out  almost  before  AI 
Mamoun's  eyes.     Here,  therefore,  in  a  peculiar  relation 
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k  of  position  to  something  concealed,  was  a  secret  sign  in 
jjj  the  pavement  of  the  entrance  passage,  appreciable  only  to 
r  a  careful  eye  and  a  measurement  of  angle,  but  made  in  such 
\  hard  material  that  it  was  e\'idently  intended  to  last  to  the 
:-,  end  of  human  time  with  the  Geat  Pyramid,  and  has  done 
-  so  thus  far.'* 

Again  the  Professor  is  at  sea,  and  lost  both  as  to  his 
^reasoning,  and  to  account  for  another  hidden  mystery;  our 
^  answer  is: — that  this  is  one  of  the  doors,  or  inlets,  that  lead 
:  to  other  hidden  passages,  and  chambers;  of  which  there  are 
many  more  to  be  brought  to  light.     There  are  no   *doors* 
on  hinges,  nor  padlocks,  hasps  or  staples,  to  allow  or  pre- 
vent the  entering  to   any  part  of  the   Great   Pyramid. 
But,  in  time,  it  will  be  found,  that  there  is  a  perfect  system 
of  inlets  and  outlets,  through  the  apparently  solid  walls; 
by  a  system  of  pressure,  which  we  have  yet  to  discover. 
Still  another  as  great  a  mystery  exists;  how  did  they  light  it? 
,  certainly  not  by  torches  or  candles. 

The  Queen's  Chamber,  Now  Open,  Was  Once  So 

Concealed. 

(Sec.  91.)  There  was  once,  at  or  just  inside 'the  northern 
_  end  of  the  Grand  Gallery,  and  in,  or  beneath,  the  rising 
I  floor    thereof — 3.   more   extensive   trap-door,   which   then 
Z  concealed  all  access  to  the  now  so-called  Queen's  Chamber 
_  and  the  horizontal  passage  in  these  days  leading  so  clearly 
i  to  it.     At  present,  when  the  traveller  enters  the  north  end 
of  the  grand  gallery  from  the  sloping  difficulties  of  the  first 
ascending  passage,  he  is  delighted  to  meet  with  a  level  floor ; 
but  following  that  southward,  he  finds  that  it  guides  present- 
ly, not  to  the  further  end  of  the  grand  gallery,  but  to  a 
hole  under  a  steep  escarpment,  only  a  few  feet  further  on, 
formed  by  a  cleft  broken  down  of  that  gallery's  true  floor; 
in  fact  to  the  beginning  of  the  low  horizontal  passage  lead- 
ing to  the,  in  modem  times,  so-called  Queen's  Chamber. 
(See  Plates  IX.,  X.,  and  XI.)     The  floor  surlaee  oi  ^sv^ 
^and    gallery   itself  is  inclined  upwards    at    t\ve   ^rj"^^^^ 
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angle  of  a6^  i8';  and  did  once  run  from  the  lowest  north  ) 
end,  directly  up,  through  150  feet  of  distance,  to  the  "great 
step'*  at  the  south,  or  upper,  and  further,  termination  of  j 
the  gallery,  in  one  continued  slope.  But  now  we  are  met, 
at  the  very  beginning  by  a  great  hole,  or  absence  of  gallery 
floor.  Yet  there  are  traces  still  visible  in  the  masonry  on 
either  side  of  that  hole,  well  interpreted,  first  by  Mr. 
Perring,  and  later  by  Mr.  W.  Dixon,  both  engineers;  show- 
ing, that  a  neatly  laid  and  joist-supported  flooring,  nine 
inches  thick,  did  once  exist  all  along  over  that  hole,  com- 
pleting thereby  the  grand  gallery's  floor;  and  in  that  case 
entirely  concealing  and  utterly  shutting  out  all  approach 
to,  or  knowledge  touching  the  very  existence  of,  the  Queen's 
Chamber. 

The  Queen's  Chamber  seems  to  have  given  the  principal 
Egyptologists,  more  than  the  average  food  for  thought. 
Mr.  Perring,  for  instance,  imagined  that  it  was  used  for 
a  store  room  during  the  building  of  the  Pyramid.  To 
which  others  queried: — "and  if  so,  to  what  end  are  all  the 
following  features;  features,  too,  which  are  more  certain  ' 
than  that  use ;  for  the  features  exist  still,  and  can  be  seen 
every  day ;  but  who  ever  witnessed  the  alleged  use  ? 

(i.)  The  central  axis  of  the  niche  in  the  east  wall  (and 
that  niche  is  this  Queen's  Chamber's  only  architectural 
adornment,  but  a  most  noticably  grand  one)  is  strangely 
not  in  the  central  vertical  line  of  that  wall  but  is  removed 
southward  therefrom,  by  just  one  P^Tamid  cubit (=  25.025 
English  inches).     See  Plate  XI.) 

(2.)  The  height  of  the  niche,  multiplied  by  that  grandlv 
fundamental  quantity  in  the  Great  Pyramid,  pi^  and  that 
multiplied  by  the  Pyramid  number,  10= the  height  of  the 
Great  Pyramid;  or  185.  x/?tx  10  =  5812,  in  place  of  581J 
inches.  This  very  close  approach  must,  however,  be  acci-T 
dental,  for  the  height  of  the  niche  is  imcertain,  on  account 
of  the  roughness  of  the  floor,  by  2  or  3  inches."  One  of 
the  most  curious  points,  however,  regarding  this  chamber, tf* 
its  salt-encrusted  stone,  both  from  the  floor  and  on  one  sid«-  " " 
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d(  ?)  is  there  not  another  chamber  adjoining,  filled  with  salt  ? 
^ttsed  to  demonstrate  the  'life-giving*  qualities  of  this 
mineral  substance? 

(3.)  The  hiefeht  of  the  niche,  less  the  height  of  its  inner 
species  of  long  shelf,  equals  similarly  the  half  of  the  base- 
side  length  of  the  Great  Pyramid;  or  185  (—39.6)  x  10  pi  = 
4568,  in  place  of  4566  inches.  .  (The  shelf's  height  is  by 
the  very  rough  measures,  between  38  and  40  inches.) 

(4.)  The  height  of  the  north  and  south  walls  of  the 
3ueen*s  Chamber  measured=i5  feet  2.22  Pyramid  inches 
=  I  inch,  and  assumed  182.62  give — 
182.62  X  100 
(a.)  -  =9i3i=length   of    Great    Pyramid's 

jase  side  in  Pyramid  inches. 

(b.)   182.62  X  2  =  365.  24  =  solar  days  in    solar    tropical 
^-ear. 

(5.)  The  breadth  of  the  Queen's  Chamber  measured  = 
805  . 6  assumed  205 .  o,  gives — 

182.62:  205  1:205  :  230. 1  =height  of  King's  Chamber  from 
loor  to  ceiling:  i.  e.,  the  first  height  there. 

(6.)  The  square  root  of  10  times  the  height  of  the  north 
>-r  south  wall,  divided  by  the  hieght  of  the  niche :=/?/;  or, 


<i=^ 


182.62  X  10 


i8S 
All  of  the  above  theorems,  save  the  first,  are  the  dis- 

overies  of  Professor  Hamilton  L.  Smith  (of  Hobart  College, 

■-eneva.  New  York),  who,  without  having  been  to  Egypt, 

.^is,  by  successfully  interpreting  the  principal  authorities 

XX  the  Great  Pyramid,  constituted  himself  in  a  most  un- 

icceptional  manner  the  chief  authority  on   the  Queen's 

'Ixamber.      'Either,'  said  he,  * 'there  is  proof  in  that  cham- 

^T  of  supemattiral  inspiration  granted  to  the  architect; 

I" — that  primeval  official  possessed,  without  inspiration,  in 

3C1   age  of  absolute  scientific  ignorance,  4,000  years  ago, 

ciientific  knowledge  eqiial  to,  if  not  surpassing,  that  of  the 

Resent  highly  developed  state  of  science  in  tVie  tv\o^<^tw 

»^Orld." 
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Mr.  W.  Dixon,  in  1872,  discovered  that  the  Queen's 
Chamber  is  supplied  with  two  perfect  ventilating  channels 
in  its  north  and  south  walls,  nearly  similar  to  those  in  the  i 
King's  Chamber ;  although  aparently  they  have  never  been  f 
put  to  use.  Through  the  aid  of  a  hired  man  w^ith  a  hammer 
and  chisel,  Mr.  Dixon  has  a  hole  driven  into  each  of  those 
ventilating  channels;  and  in  each^  the  said  hired  man  lost 
(by  accident)  a  steel  chisel,  in  endeavoring  by  over  zealous  | 
force,  to  break  into  the  said  channels.  Some  day  those 
chisels  will  be  found,  and  then  the  cry  will  go  forth,  "oh! 
the  Pyramid  is  only  a  modem  structure;  I  told  you  so." 

The  Queen's  Chamber's  Air  Channels  ! 

— Unexplained  Feature. 

When  the  inner  ends,  or  ports,  were  proved  to  have  been 
separated  from  the  air  of  said  chamber  merely  by  a  thin 
plate  of  soft  limestone  (so  easily  pierced  by  the  laborer's 
chisel),  that  the  general  impression  was,  that  they  had 
originally  been  in  use,  but  had  been  stopped  by  some 
mediaeval  traveller  with  a  small  stone  patch.  But  this 
was  not  the  case ;  for  Dr.  Grant  and  Mr.  Dixon  successfully 
proved  that  there  was  no  jointing,  and  that  the  thin  plate 
was  a  left,*  and  a  very  skillfully  and  symmetrically  left, 
part  of  the  grand  block  composing  that  portion  of  the  wall 
on  either  side.  That  block,  had  had  the  air  channel  tube 
(9x8)  inches  sculptured  into  it  (from  the  outside  direction 
as  of  the  whole  building),  neatly  and  beautifully  so  far  as 
it  went ;  but  that  distance  was  not  quite  through  the  whole 
block  and  into  the  room,  by  the  typical  quantity  in  the 
Great  Pyramid  of  five  inches.  The  whole  air  channel  then, 
save  that  little  unopened  bit,  was  in  place;  but  could  never 
have  been  used.  Not,  too,  that  it  had  been  tried,  found 
inconvenient,  and  was  then  stopped  up  by  the  original 
builders;  for  they  would  in  that  case,  according  to  their 
usual  style  of  masonry,  either  have  filled  the  port  with  a  ^ 
long  plug,  or  would  have  replaced  the  whole  block  carrying 
the  inner  end  of  the  c\\aniie\,  ^\\A\  another  solid  block 
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rhe  whole  air  channel,  however,  is  in  place,  but  just  how 
ar  the  channels  courses  are  carried  through  the  300  feet 
f  masonry  which  separate  this  chamber  from  the  outer 
ir,  is  not  yet  known,  but  believed  to  have  had  an  outer 
ntrance. 

ENTRANCE  INTO  THE  GREAT  PYRAMID. 

(Sec.  92.)  What  sort  of  entrance  had  the  Great  Pyramid 
-iginally?  The  front  and  chief  gate,  or  door,  of  almost 
irery  other  species  of  public  building,  from  temples  to 
lurches,  and  castles  to  palaces,  is  usually  the  most  elabor- 
bed  and  ornamental  part  of  the  whole  structure  to  which 
belongs;  but,  excepting  only  the  obscure  mention  of  a 
lovable  stone  in  Strabo's  time,  by  which  a  man  might 
1st  creep  into  the  descending  entrance  passage — it  is 
elieved  there  was  nothing  to  mark  any  entering-in  place 
t  all  at  the  Great  Pyramid;  but  that  the  smooth,  planed- 
own  surface  of  the  casing-stones  covered,  and  concealed, 
II  that  region;  and  in  fact  did  most  effectually  hide  the 
ssential  point  from  any  one  who  approached  without  tra- 
Ltional  information  to  guide  him. 

Nothing  of  what  we  see  now  connected  with  the  internal 
L^sonry  and  constructive  arrangements,  ever  projected 
i.T0ugh  the  casing  stone  film;  and  the  very  fact  of  Caliph 
1.  Mamoun  making  his  excavation  in  a  different  place, 
^^y  be  taken  as  a  proof  that  nothing  ever  did,  in  any  con- 
►icuous  manner,  externally  mark  the  spot. 

Then  why  did  the  builders  commemorate  the  one  and 
tly  (apparently)  outside  entrance,  not  on  the  exterior, 
i-t;  in  the  interior  masonry;  and  so  grandly,  with  four 
Ci lined  stones,  which  we  can  now  see? 

The  above  and  similar  questions  have  been  kept  before 
^  public,  from  820  A.  D.,  down  to  the  present  date. 

But,  what  sort  of  entrance  had  the  Great  Pyramid 
i^ginally?  We  will  try  to  present  a  "key  to  the  Mystery." 
the  first  place,  we  can  see  no  reason  why  there  ?>Vvo\3\^ 

any   exception   to  the  generally   accepted   coTvd\\*Vo^^s> 
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for  a  lar^e  and  "elaborate  entrance"  to  the  Great  P}Tamid.^  soc 
than  for  any  other  prominent  building  in  the  world ;  in  this,  |  the 
or  during  any  other  age.  Acknowledging  as  we  do,  that  j  sup 
the  builders  of  the  Great  Pyramid  were  far  wiser  than  the ' 
wisest  of  our  present  civilization,  then  what  ?  Why,  theyl  moi 
did  leave  a  very  elaborate,  and  appropriate  entrance  tol  the 
that  building.  What  kind  of  an  entrance  would  be  appro- J  Ce:, 
priate  for  a  structure  of  that  magnitude,  irrespective  of  its  j  scri 
character  ?  |  '^i' 

Let  us  draw  a  pen  picture  of  its  size :  The  Great  Pvra- !  -lie 
mid  when  it  stood  perfectly  enveloped  with  all  its  angle  I  Hor 
stones  in  place,  in  and  previous  to  the  year  820  A.  D.irii 
covered  an  area  of  about  13  9^  (English  measurement) 
acres;  it  stood  in  perfect  pyramidal  shape,  with  its  apex 
486  feet  above  the  pavement  on  which  it  stands;  and 
weighed  5,273,834  (Pyramid)  tons. 

Such  a  large  mass  of  material  as  that,  could  not  (con- 
sistaiitly)  be  represented  by  an  entrance,  so  insignificant  as 
the  present  (supposed)  entrance  on  the  north  side  of  the 
building  represents ;  with  an  opening  of  only  47  by  42  inches. 
But,  you  will  say;  that  is  the  only  entrance- visible,  or  that 
can  be  found.     Let  us  see :  imagine  yourself  standing  on  the 
top  of  the  Great  Pyramid  in  its  present  dilapidated  con- 
dition, near  the  center  of  the  structure,  then  cast  your 
eyes  away  in  a  southeast  direction ;  and  at  a  point  5,380  feet 
from  where  you  stand,  or  about  %  of  a  mile  from  the  S.  E.  j .^i 
corner  of  the  Pyramid,  you  will  discover  the  (very  much  j^e 
abused    'Sphinx,'    looking  away  from  you  in   the  same   I't- 
direction.     This  inaminate  stone  being  is   the   Guardian.  |  -r 
(or  Tyler)  of  this  greatest  of  all  structures,  the  Great  P>Ta-  ic^^ 
mid.     The  entrance  to  which,  we  firmly  believe,  will  be  v 
found  to  be,  beneath  the  body  of  this  oldest  and  most  re-  ,  v 
markable  statute  in  the  world  today.     Which,  if  it  could  j> 
speak — would  say: — "Knock,  and  you  may  enter  here.''      >i 

The  distance  we  have  given  above,  of  the  location  oi  -j 
the  "Sphinx"  away  from  the  S.  E.  comer  of  the  Pyramid.  1- 
is  found  to  be  just  fire  t\mes  Wv^  d\s.tatvce  of  the    'diagonal    -- 

\ 


'.eai 


.1' 


'i 


TO 


THE  GREAT  SPHINX  .  403 

socket  length'  of  the  Great  Pyramid,  from  the  center  of 
tlie  Subterranean  Chamber,  under  the  Pyramid,  to  the 
mpposed  entrance  under  the  Sphinx. 

We  quote  from  the  *  American  Cyclopaedia,'  a  little 
nodern  history  of  the  Sphinx,  viz. — "The  great  Sphinx  at 
;lie  pyramids  was  supposed  by  Lepsius  to  represent  King 
I^ephren,  the  builder  of  the  second  pyramid;  but  an  in- 
scription has  lately  been  discovered  which  renders  it  pro- 
oable  that  it  was  sculptured  even  before  the  time  of  Cheops, 
the  builder  of  the  first  pyramid.  The  Egyptians  called  it 
Hor-em-khu,  or  Har-ma-khu,  the  'setting  sun,'  the  name 
of  the  god  to  whom  it  was  dedicated,  which  was  converted 
by  the  Greeks  into  Armachis.  It  is  near  the  eastern  edge 
of  the  platfot-m  on  which  the  pyramid  stands,  with  its 
head  turned  toward  the  Nile.  The  head  measures  28  feet 
6  inches,  from  the  top  to  the  chin.  The  total  length  of  the 
body,  which  is  that  of  a  lion  crouching  close  to  the  ground, 
is  146  feet.  Across  the  shoulders  it  measures  36  feet,  and 
the  paws  are  extended  about  50  feet.  Between  the  paws 
was  built  a  small  temple,  which  was  of  masonry,  as  were 
the  paws,  while  all  the  rest  of  the  Sphinx  seems  to  be  carved 
out  of  solid  rock.  Col,  Vyse  drilled  a  hole  27  feet  deep  into 
one  of  the  shoulders,  and  found  that  it  was  one  piece  of  stone 
"throughout.  Near  the  sphinx  Mariette  discovered  a  vast 
"temple  buried  in  the  sand,  which  is  supposed  to  have  been 
dedicated  to  the  worship  of  the  divinity  of  the  sphinx. 
The  countance  is  now  so  much  mulitated  that  the  outline 
of  the  features  can  with  difficulty  be  traced.  The  head  has 
been  covered  with  a  cap,  the  lower  part  of  which  remains, 
and  it  had  originally  a  beard,  the  fragments  of  which  were 
round  below.  Immediately  under  the  breast  stood  a 
^anite  tablet,  and  another  of  limestone  on  either  side 
•esting  against  the  paws.  The  first  contains  a  representa- 
tion of  Thotmes  IV.  offyring  inscense  and  making  libation 
to  the  sphinx,  with  a  long  inscription  in  hieroglyphics 
•eciting  the  titles  of  the  king.  On  the  paws  are  inscriptions 
>f  the  Roman  times,  expressive  of  adoratiotv  to  Wv^  ^^Vxxv-x. 
^r  to  the  Egyptian  deities/' 
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FURTHER  FROM  THE  CRITICS   OF  THE 

"GREAT  SPHINX." 

(Sec.  93.)  Nearly  every  Egyptologist,  and  writer  upon | 
the  subjects  of  antiquity  and  Egyptology  have  sttidiousljk 
avoided  giving  any  deatils  regarding  the  Great  Sphinxf 
When  they  have,  it  has  usually  been  couched  in  a  langtiagej 
of  abuse  for  its  designors,  and  sculptors ;  designating  them- 1 
as  idolators  and  pagans.  Apparantly  avoiding  the  sub-. 
ject  as  though  it  were  dangerous.  Let  us  quote  from  Prof.  | 
Smyth : —  | 

"But  the  reign  of  the  Great  Sphinx  over  the  souls  of; 
some  men,  is  not  over  yet.  \ 

"Long  since  I  had  remarked  that  there  is  no  agreement 
possible  between  the  Great  Sphinx  and  the  Great  Pyramid. 
Those  who  admire  the  one  cannot  appreciate,  and  rather 
war  against,  the  other. 

"So  it  was  given  lately  to  a  pure  Egyptologist,  quite 
anti-Pyramidal  in  sentiment — the  eminent  Mariette  Bey, 
to  set  the  whole  of  his  world  alight  (for  a  time)  with  a 
supposed  monumental  proof  that  the  Sphinx,  instead  of 
belonging,  as  hitherto  so  generally  supposed,  to  the  nth 
or  15th  dynasty,  was  far  older  than  the  Great  PjTamid  in 
the  4th  dynasty;  and  was,  in  fact,  so  ancient,  that  it  had 
become  an  object  of  dilapidated,  but  revered,  antiquity 
in  the  time  of  King  Cheops  himself;  who  immortalized  his 
name,  in  his  very  primeval  day,  by  repairing  it.*'  Again,  J 
Mariette  Bey  states  in  his  fourth  edition  of  his  ''Catalogue  ' 
of  the  Museum  of  Egyptian  Antiquities  at  Boulak: —  | 

"A  fragmentary  stone  which  may  be  supposed  to  have 
formed  once  part  of  a  wall  of  a  certain  building,  or  temple,  ' 
some  problematical  ruins  only  of  which  have  been  found 
near  one  of  the  small  Pyramids  on  the  east  side  of  the  Great  . 
Pyramid."  ' 

"The  stone  is  abundantly  inscribed  with  little  hierogly- 
phics; in  good  preservation,  but  of  mediocre  style.'* 

Dr.  Grant,  of  Cairo,  said  to  a  friend,  that  the  hierogly- 
phics on  the  Sphinx,  were    ^uotc  Uke  sctalcVves  \kan  an}'- 
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hing  else,'  And  adds  ftirther  that  'Mariette's  Sphinx 
;emple  stone  hears  a  lie  on  the  face  oj  tV^-that  the  style  of 
ictilpture  is  not  very  ancient,  and  that  the  whole  inscription 
s  simply  a  legend  that  has  been  scratched  upon  it  at  a  late 
late,  and  that  it  cannot  be  quoted  as  an  authority  on  any 
>f  the  points  mentioned  in  it/  ** 

That  is  just  what  we  should  have  expected  to  have  found. 
\s  we  firmly  beliei^e  that  every  scratch  or  hieroglyphic 
carved  upon  the  Great  Spiiinx,  or  upon  any  thing  adjoining 
or  in  close  proximity  to  it  have  all  been  done  by  others 
than  the  original  sculptors,  thousands  of  years  after  the 
original  was  placed  in  position. 

The  builders  of  the  Great  Pyramid  (and  that  includes 
the  Sphinx)  placed  no  names,  numbers,  or  hieroglyphics, 
-upon  their  work;  but  by  the  looks,  and  mathematical  pro- 
portions, the  intelligence  of  their  followers  knew  what  each 
design  meant.  Every  chamber,  passage-way,  and  layer 
of  stone,  had  its  meaning.  So,  that  at  each  step  taken 
b^^  a  candidate  for  higher  honors,  the  unwritten  lesson 
appealed  to  his  intelligence,  but,  was  whispered  in  his  ear. 
In  comparison  with  which  a  "French  ist  degree  in  Masonry 
was  boys'  play. 

Let  me  paint  a  little  pen  picture  of  the  Great  Sphinx, 
appealing  to  all  intelligent  'travelers'  who  are  unable,  or 
cannot  visit  the  Great  Pyramid  and  Sphinx: — imagine  a 
perfectly  sculptured  image  of  a  "lion's'*  body  146  feet  in 
-cngth,  with  the  strong  grip  of  his  paws  extending  fifty  feet 
"o-om  his  shoulders;  the  whole  body  covered  by  a  propor- 
;►  donate  sized  intelligent  human  head.  Then  ask  yourself 
iC  the  greatest  human  intelligence,  coupled  with  the  greatest 
i-nimal  strength;  appeals  to  your  sense  of  being  raised  from 
^ze  grave  and  an  ignominous  death,  and  asked  to  live  on? 

Then  as  a  fitting  climax  to  close  this  subject  of  the 
"Sphinx"  we  will  ask — is  this  a  suitable,  proper,  and  suffi- 
•iently  imposing  "entrance"  to  a  building  486  feet  high, 
^ieghing  5,273,834  tons,  and  covering  13K  acres  in  ^x^'^l 
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The  Sphinx  has  at  Least  one  Investigator.       ^ 

For  several  years  previous  to  1896  A.  D.,  Mr.  Geo.* 
E.  Raum,  a  resident  of  San  Francisco,  Cal.,  has  been  delvinjl 
under  the  Great  Sphinx  with  the  aid  of  a  ntunber  of  Egyptian  I 
natives.  His  friends  say  that  he  has  issued  a  small  book! 
on  the  subject  of  the  Sphinx,  giving  his  discoveries.  If  so' 
(?)  we  have  been  unable  to  trace  it,  or  to  have  the  pleasure  I 
of  meeting  Mr.  Raum.  A  rumor  exists,  however,  that 
he  has  discovered  something  regarding  the  Sphinx,  that 
he  desires  to  keep  as  a  secret  for  the  present.  Be  this  as 
it  may,  we  have  written  the  above  in  self  defense,  that  our 
friends  will  not  charge  otir  theory  of  the  Sphinx  to  have  been 
taken  from  any  person  or  publication. — The  Author. 

The  Vertical  Axis,  and  the  N.   E.    Corner  of 
Great  Pyramid — Conclusions  of  Mr.  C.  Midr. 

(Sec.  94.)  The  length  of  the  King's  Chamber  is  no^ 
known  to  be  412  .  132  Pyramid  inches.  Subtract  from  that 
quantity  half  the  already  well-measured  breadth  of  the 
doorway,  viz.,  20.606  Pyramid  inches,  at  the  east  end.  to 
get  the  place  of  the  central  plane  of  the  passages  themselves; 
and  then  subtract  from  the  other  end  loodth  of  the  Pyra- 
mid's base-side,  or  91.310,  and  we  have  left  300.216 
Pyramid  inches,  displacement  of  the  passage  plane,  east 
of  the  meridian  plane  of  the  whole  Great  Pyramid ;  and  the 
horizontal  distance  from  the  north-east  comer  of  the  coffer 
to  the  central  vertical  axis  of  the  Pyramid,  in  meridian 
direction.  That  is  not  at  present  to  be  tested  accurately 
but  it  cannot  be  far  from  the  truth ;  and  it  places  the  north- 
east corner  of  the  coffer  in  a  very  remarkable  position 
vertically  over  the  Great  Pyramid's  base,  it  reminds  also 
that  the  northeast  corner  socket  of  the  four  corner  sockets 
of  the  base,  is  the  largest  of  the  whole  of  those  sockets; and 
that,  of  the  northeastern  socket's  own  corner's,  its  norrt- 
east  one  is  the  most  accurately  finished ;  and  is  tlie  one  which 
defines  the  ancient  position  of  the  northeast  angle  of  the 
whole  basal  plane. 
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What  then  shall  we  make  of  the  300 .  216  Pyramid  inches 
c[uantity  obtained  in  this  manner?  The  first  use  is  to 
multiply  it  by  10,  as  with  the  cubic  diagonal  of  the  King's 
Chamber,  to  translate  it  into  whole  Pyramid  proportions; 
and  then  to  use  it  as  the  sine  for  its  actually  overlying  radial 
quantity,  the  inclined  height  of  the  Great  Pyramid,  otner- 
wise  determined  =  7391 .55  Pyramid  inches;  when  it  yields 
the  angle  =  23°  57'  50".  Which  is  within  49  seconds  of 
arc  of  what  the  obliquity  of  the  ecliptic  was  in  2170  B.  C* 

Cubic  Contents  In  Pyramid  Inches. 

(Sec.  95.)  Of  the  Queen's  Chamber  =10,000,000;  or 
69,444.44  cubic  feet. 

Of  the  King's  Chamber  =20,000,000;  or  138,888.88 
cubit  feet. 

Of  the  Grand  Gallery  =^36,000,000;  or  250,000  cubit 
feet. 

The  Grand  Gallery  has  exactly  3  6  roof  stones  =  i  ,000,000 
cubic  inches  capacity,  for  each  roof  stone. 

The  Grand  Gallery's  Ramps  and  Ramp  Holes. 

The  ramps,  or  inclined  stone  benches,  that  extend  along 
the  entire  length  of  the  Grand  Gallery  number  28  on  each 
side ;  if  you  count  one  on  each  end  of  the  great  step.  Of 
these  28,  on  either  side  25,  viz.,  all  except  the  lowest  two 
and  upper  one,  are  distinguished  by  a  piece  of  stone  some- 
thing like  13  Pyramid  inches  broad  and  18  high,  but  with 
considerable  variations, being  let  into  the  wall  vertically 
and  immediately  over  them;  while  of  those  25,  no  less  than 
24  (on  either  side)  are  crossed  slantingly,  not  by  another 
let-in  stone,  says  Dr.  Grant,  but  by  a  broad,  transverse, 
shallow  groove,  measuring  more  or  less  about  22  inches  long 
1 2  broad,  and  i  deep;  with  its  lower  edge  about  three  inches 
above  the  ramp's  surface. 

Our  aim  in  placing  this  volume  before  the  general 
public  at  this  time  is;  that  every  important  point  existing 
in  the  Great  Pyramid,  or  regarding  the  Great  ^p\v\Tvy.,^}cv?v,\. 
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has  really  been  discovered,  ar^  sf^'^'^'^'^^y  ^«^'«  ^o  exist 
at  this  date ;  shall  find  a  place!?  ^^^bere  in  these  pages. 
And,  not  be  dependent  upon  a  ^^^^^e  of  'other  references' 
The  purely  theoretical,  *of  othe^^' '  will  only  he  used,  for 
comment  in  self  defense. 

At  a  point  about  i8o  feet,  lo  itiches,  (or  2170  inches  as 
Professor  Smyth  puts  it),  from  the  entrance  of  the  north 
passajg^eway  (or  present  way  of  entering  the  Gh-eat  Pyramid)  1 
there  exists  a  double  joint ;  with  a  line  ruled  across  or  cut 
into  the  stone,  that  has  created  considerable  comment,  from 
the  time  it  was  first  given  publicity  in  1865,  down  to  this 
date.  It  is  located  at  a  place  where  two  adjacent  wall- 
joints,  similarly  too,  on  either  side  of  the  passage,  and  al- 
most vertical;  while  every  other  wall-joint  above  and  below 
it,  are  rectangular  to  the  length  of  the  passage,  and  therefore 
largely  inclined  to  the  vertical.  It  has  been  speculated  ou 
by  various  persons  as  possibly  pointing  to  some  still  un- 
discovered chamber;  and  it  may  do  so,  just  as  the  diagonal 
joints  in  the  floor  at  a  lower  level  are  now  clearly  seen  to 
point,  to  the  upper  ascending  passage,  and  all  that  it  leads 
to.  This  mark  was  a  line,  nothing  more,  ruled  on  the  stone, 
from  top  to  bottom  of  the  passage  wall,  at  right  angles  to  its 
floor.  Such  a  line  might  be  ruled  with  a  blunt  steel  instru- 
ment, but  by  a  master  hand  for  power,  evenness,  straightness 
and  still  more  eminently  for  rectangularity  to  the  passage 
axis.  Every  engineer  that  has  placed  his  square  upon  this 
line,  in  modern  times,  that  supposed  it  was  out  of  true, 
on  reversing  his  instrument — was  led  to  remark,  "I  cannot 
positively  accuse  the  ancient  line  on  the  stone  of  anythin^f, 
wrong."  There  is  one  such  line  on  either  wall,  the  west  and 
the  east,  of  the  passage;  and  the  two  liries  seem  to  pretty 
accurately  opposite  to  each  other;  nor  is  any  such  agree- 
ment required  for  mere  mechanical  considerations  in  the 
masonry  simply  as  such ;  for  that  is  rather  in  favor  of  the 
joints  on  one  wall  'breaking  joint'  with  those  on  the  other. 
This  is  the  point,  where  Professor  Smyth,  gets  his  date  of  the 
building  of  the  Great  Pyramid,  viz.,  in  2170  B.  C,  as  it  is 
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located  just  that  many  Pyramid  inches  from  the  beginning 
of  the  angle  passage  on  the  north  side  of  the  building. 
We  think,  that  it  simply  shows  the  anniversary  of  *a  Dra- 
conis'  being  central  in  that  passageway,  at  that  time,  if 
it  means  anything  regarding  a  date. 

DISCOVERY  OF  THE  ROSETTA  STONE. 

(Sec.  96.)  The  discovery  of  the  "Rosetta  Stone"  by 
Young  and  ChampoUion,  occurred  in  1802;  this  'trilin- 
gual,' or,  as  it  is  known,  "Rosetta  Stone,"  takes  its  name 
from  the  village  of  the  same  name,  located  some  36  miles 
E.  N.  E.  of  Alexandria,  on  the  westerly  or  Rosetta  branch 
of  the  Nile;  and  about  6  miles  from  the  Mp(^terranean , 
by  way  of  the  river.  The  vivifying  of  this  noted  'relic' 
"by  Professors  Young  and  ChampoUion,  in  1820,  was  followed 
and  most  ably  developed,  by  Professors  Birch,  Brugsch, 
Chabas,  De  Rouge,  De  Saulcy,  Lepsius,  Mariette,  Osburn, 
Poole,  Rossellini,  and  many  others.  The  interpretation  of 
^which,  makes  it  rank  among  the  most  extraordinary 
d-iscoveries  of  the  last  century.     Of  which,  more  later. 

Chronology  of  the  Egyptologists. 

(Sec.  97.)  The  leading  principal,  of  the  best  Egyptolo- 
gical chronologists  is  to  seek  out  and  confide  in  monuments; 
-to  consider  nothing  fixed  in  Egyptian  history  or  fact  unless 
there  is  a  monument  for  it  it  to  show,  and  that  monument 
contemporary,  or  nearly  so,  with  the  facts  which  tt  relates — 
-they  allow  faithfully  that  they  know  of  no  monuments  what- 
ever at  all  earlier;  Dr.  Lepsius  is  very  clear  on  this  point. 
In  his  "Letters  from  Egypt,"  he  wrote  from  his  encampment 
amongst  the  tombs  in  the  neighborhood  of  the  Great  Pyra- 
mid in  1843; — "Nor  have  I  yet  found  a  single  cartouche 
"that  can  be  safely  assigned  to  a  period  previous  to  the 
fourth  dynasty.  The  builders  of  the  Great  Pyramid,  seem 
"to  assert  their  right  to  form  the  commencement  of  monu- 
mental history." 


410  THE   GBEAT   PYBAMID   JEEZEH 


To  make  an  exhibit  of  how  little  any  of  the  Egyptological  ? 
scholars  knouf  regarding  back  dates ;  especially  regarding  f 
the  first  fifteen  Dynasties  of  Egypt:  Let  us  quote:— The 
(late  of  the  first  dynasty  is  placed  in  the  year  5735  B.  C.by 
Lesueur,  Mariette,  Renan,  etc.,  and  in  3892  B.  C,  br 
Lepsius,  Bunsen,  Fergusson,  etc.;  and  in  2ycSo  B.  C,  by 
Lane,  Wilkinson,  Rawlinson,  etc.;  and  by  William  Osbum 
in  2429  H.  C,  a  difference  between  the  tw^o  extremes,  of  | 
3306  years.  The  difference  is  not  a  very  great  quantity: 
only  about  o)ie  half  the  present  age  of  the  earth,  (as  figured 
by  biblical  scholars) ;  but  just  think  of  our  depending  upon 
these  eminent  gentlemen  for  real  information.  The  extremes 
between  the  above  named  eminent  gentlemen,  in  the 
15th  dynasty  dates  is  only  201  years.  But  even  that  makes 
us  turn  grey  at  2 1  and  feel  young  at  five  score. 

Architectural   Facts  of  the  Great   Pyramid. 

(Sec.  98.)  From  all  the  Egyptological  writings,  and 
from  all  the  authors,  whose  works  we  have  been  privile^d 
to  investigate,  and  quote;  those  of  Professor  James  Fer-  J 
^uson  have  been  of  the  most  satisfying  character.  Es- 
pecially where  sound,  theoretical  judgment  was  necessary; 
of  the  detective  character.  And,  this  class  of  judgment. 
is  needed  at  every  step  in  Egyptological  research. 

Speaking   of   the    Great    Pyramid   professionally,  and 
because  ])rofessionally  with  him,  learnedly,  Mr.   Ferguson 
allows  it  to  be  "the  most  perfect  and  gigantic  specimen  j 
of  masonry  that  the  world  has  yet  seen*';  and  that,  accord- 
ing to  mere  human  methods  of  development  and  all  ration-  | 
alistic  theories  of  progression,  almost  infinite  myraids  oi  j  : 
years  must  have  intervened  between  the  first  rude  tumuli, 
(or  stone  sepulchres)  erected,  or  which  he  believes  were,  or  I 
should  have  been,  erected  in  Egypt,  and  the  building  of  | 
such  a  Pyramid.  ' 

But  in  steps  a  dozen  other   Egyptologists,   with  the  .  : 
cjuery:  "In  that  case,  there  ought  to  be  vastly  more  stone  | 
monuments  scattered  around  Egypt,  representing  the  work  . 
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.)f  man  before  the  day  of  the  Great  Pyramid,  than  after  it; 

.•specially  as  in  the  dry  Egyptian  climate,  we  are  told  again 

ind  again  thsit.nothtng  decays.'*  In  reply  to  this  we  repeat 

;vhat  we  said  in  the  early  portion  of  this  work:  that,  the 

Duilders  of  the  Great  Pyramid,  obtained  their  experience 

^through  thousands  of  generations)  in  another  country,. 

with  a  different  climate,  that  now  lies  at  the  bpttom  »^  ^P 

ocean ;  now  covered  by  over  500  feet  of  chalk;  the  formation 

and  accumulation  of  thousands  of  years.     And  some  day^ 

it  will  again  be  a  continent;  and  reveal  to  survivors  of 

other  parts  of  the  earth,  or  the  new  created  population;  the 

wonders  of  the  misty  past.  ' 

Professor  Ferguson,  Dr.  Lepsius,  and  many  other  Egyp-^  f 
tologists  announce:  "that  however  multitudinous  may  be  ' 
the  Egyptian  mounments  after  the  Great  Pyramid,  there  j 
are  no  montiments  at  all  in  and  throughout  Egypt  older  [ 
than  the  Great  Pyramid." 

We  claim,  and  the  substantial  theory  of  our  reasoning  is: 
tnat  when  the  Great  Pyramid  was  erected,  on  the  banks  of 
(what  we  now  call)  the  Nile,  that  there  were  no  inhabitants 
then  living  in  the  whole  of  Egypt.  And,  if  there  w€re,  they 
represented  the  lowest  class  of  intelligence  of  that  age- 
This  Pyramid  was  placed  there,  (as  we  have  previously" 
stated)  because  it  was  the  center  of  all  the  land  of  the  earths 
And,  would  withstand  a  "cataclysm." 

The  Noachian  Deluge  of  the  Bible. 

(Sec.  99.)  Dates  of,  by  prominent  Divines,  and  Biblical 
scholars,  viz. — A  letter  written  41  years  ago,  by  the  Arch-^ 
bishop  of  Canterbury,  states:  (i.)  "The  Church  of  England 
has  assigned  no  date  to  the  Noachian  Deluge.  (2.)  the 
Church  has  not  fixed  any  dates  between  which  it  must 
have  taken  place.  (3.)  The  Church  of  England  has.  not 
authorized  the  insertion  into  the  authorized  copy  of  the 
English  Bible,  of  any  system  of  dates." 
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Authorities.  Date  of  Deluge,  B.L. 

Septuagint,    Alexandrine    (Kitto's    Palestine =324^ 

Jackson  .  •    =  3110 

Hales =  315s 

R.  Stewart  Poole  (Smith's  Bible  Dictionary) =3129 

Samaritan  (Kitto's  Palestine) =  2998 

W.  Osburn  (Monumental  History  of  Egypt) =  2500 

Elliot's    Horae   Apocalypticae =  2482 

Browne's  Ordo  Saeclorum =  2446 

Playfair  •  •    • =  2351 

Usher =  2348 

Petavius  (Smith's  Bible  Dictionary) ............  =^  2327 

Smyth,  Mean  of  the  whole =^  2741 

Variation  of  the  extremes — 919  years. 

Future  of  the  Great  Pyramid. 

(Sec.   IOC.)  Of  all  the  Egyptologists  and  writers  on  the 
past,  present,  and  future  of  the  Great  Pyramid,  none  have 
Vjcen  so  devoted,  and  persistent,  in  their  efforts  to  establish 
a  theory  of  their  own,  as  Professor  Piazzi  Smyth.      He  has    ) 
devoted  hundreds  of  pages  in  his  different  issues  regarding 
the    'Great   Pyramid,'    to   substantiate  his    theory  of  the 
'Divine  origin'  of  this  "First  Great  Wonder  of  the  World." 
Hundreds  of  quotations  from  the  prophesies  of  the  Bible 
have  been  lined  up  by  Professor  Smyth  to  prove  his  measure- 
ments.    The  most  noted  point  that  we  now  desire  to  call 
attention  to  is,  his  measurement  of  the  principal  passage-    j 
way,  up  to  a  point  in  the  Grand  Gallery;  which  distance, 
as  measured  is:  1881 .4  Pyramid  inches.     The  beginning  of    ' 
this  passage  way  (to  him)  indicated  the  birth  of  Christ.    ' 
The  measurement    '188 1.4  inches'   up   that  passage  way 
appealed  to  him — that  some  f^reat  religious  change  would    1 
occur,  about  the  year  1881 ,  A.  D.,  or  before  the  (4th)  fourth    ' 
month  of  1882.     He  did  not  think,  (so  he  wrote)  that  it 
would  bring  us  to  the  end  of  all  things  terrestrial;  but  some- 
thing equal  to  the  "Second  Coming"  would  occur.  1 
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As  the  Professor  passed  to  the  beyond  (peace  to  his 
ashes),  just  before  the  finai  months  of  that  date,  he  was 
not  present  at  the  peaceful  passing  of  that  year ;  barring  the 
usual  'earthquake  reminders,*  of  the  frailness  of  this  orb 
ivhich  we  still  inhabit. 

Professor  Howard  Vyse  made  the  length  of  the  Grand 
Gallery  only  1872  inches;  this  (1872  A.  D.)  was  his  date  for 
the  phenomena.  And,  a  Mr.  Lane,  had  a  date  (1894), 
for  extraordinary  occurrences. 

As  all  those  dates  have  come  and  gone  we  must  seek  other 
conditions  to  satisfy  our  tape  line  and  square. 

THE   SEVEN    NATURAL  WONDERS  OF  THE 

WORLD. 

I.  The  Grand  Canyon  of  the  Colorado  River. 

(Sec.  1 01.)  Nature  has  prepared  the  most  wonderful 
combination  of  chaos  and  harmony  for  many  miles  along 
the  Colorado  river,  that  can  be  found  in  the  known  world. 
The  vieu^s  to  behold  from  "Rowe's  Point"  and  at,  or  near 
the  site  of  the  Santa  Fe  R.  R.  Co.'s  new  hotel,  located  some 
59  miles  north  of  Williams,  on  the  main  line,  on  the  south 
side  of  the  river,  are  simply  indescribable.  At  the  points 
above  mentioned  in  viewing  the  north  shore  of  the  canyon , 
known  to  be  some  400  feet  greater  elevation,  than  on  the 
south  side  at  the  points  mentioned;  it  is  so  deceptive ^ 
that  you  imagine  with  a  good  rifle  you  could  kill  a  deer  on 
the  opposite  bank  from  where  you  stand,  yet  you  are  told 
that  the  distance  is  ij  miles  away;  and  the  stream  itself 
over  a  mile  beneath  your  feet.  Wrapped  in  such  an  in- 
extricable and  bewildering  labyrinth  of  matter  and  color, 
as  to  deaden  your  senses. 

It  is  noted,  that  all  visitors  irrespective  of  character, 
on  first  viewing  the  scenes  above  mentioned,  either  remain 
mute  for  some  minutes,  or  speak  in  subdued  tones. 

2.  The  Mammoth  Cave  OF  Kentucky. 

The  largest  cavern  known,  is  situated  m  ^d«\o^\^'5»<^xv 
County,  near  Green   river,    and  about  7$  ttvWe^  ^.  *$>.  ^ 
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of  Louisville,  Kentucky.  The  entrance  to  w^hich  is  reached  I  \ 
by  passing  down  a  wild,  rocky  ravine  through  a  dense  I  i 
forest;  it  is  an  irregular,  funnel-shaped  op>ening,  from  5010  J  j( 
100  feet  in  diameter  at  the  top,  with  steep  walls  about  50 1  ti 
feet  high.  The  cave  extends  about  nine  miles,  and  it  is  I  \ 
said  that  to  visit  the  portions  already  traversed  requires  1  0, 
from  150  to  200  miles  of  travel.  This  vast  interior  con- 1  es 
tains  a  succession  of  marvelous  avenues,  chambers,  domes,  j  f, 
abysses,  grottoes,  lakes,  rivers,  cataracts,  etc.,  which  for  |  y( 
size  and  wonderful  appearance  are  unsurpassed.  One  of  I 
its  avenues  (Stillman's)  is  about  ij^  miles  long,  from  20 1  gj 
to  200  feet  wide,  and  from  20  to  40  feet  high.  The  "Temple  J  p. 
or  Chief  City"  in  it,  is  a  chamber  having  an  area  of  about  |  [j^. 
five  acres,  and  covered  by  a  single  dome  of  solid  rock  120  i^^ 
feet  high.  There  are  several  bodies  of  water ~ in  the  cave,  1,^ 
the  most  considerable  being  Echo  River,  which  is  about  ^j^ 
^  of  a  mile  long,  200  feet  wide  at  some  points,  and  from 
10  to  30  feet  deep;  its  course  is  beneath  an  arched  ceiling 
of  smooth  rock  about  15  feet  high.  This  river  has  invisible 
communication  with  Green  River,  the  depth  of  water  and  K| 
the  direction  of  the  current  in  the  former  being  regulated  \  so: 
by  the  stage  of  water  in  the  latter.  The  river  Styx,  450  is 
feet  long,  from  15  to  40  feet  wide,  and  30  to  40  feet  deep.  iSr 
is  spanned  by  an  interesting  natural  bridge  about  30  feet 
above  it.  Two  remarkable  species  of  animal  life  are  found  irr 
in  the  cave,  in  the  form  of  an  eyeless  fish  and  an  eyeless  j,;,;- 
crawfish,  nearly  white  in  color.  Another  species  of  fish  i. 
has  been  found  with  eyes,  but  totally  blind.  The  atmos-  >, 
phere  of  the  cave  is  pure  and  healthful ;  the  temperature  is  ' ;  y 
about  59°  and  the  same  in  winter  and  stunmer.  . 

3.  Calaveras  Grove  of  Big  Trees. — (Arba  Vita.) 

This  grove  (which  includes  South  Grove  3  miles  distant) 
is  located  14  miles  north  of  Murphy's  in  Calaveras  County. 
California;  and  contains  about  275  trees  (of  Arba  Vito) 
that  are  from  16  to  38  feet  in  diameter,  and  from  175  to  350 
feet  in  height.     One  of  the  ialletv  *Monarchs*  of  this  grove. 
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Icnown  as  the  "Father  of  the  Forest,"  stood  450  feet  in 
height,  and  40  feet  in  diameter.  Some  375  feet  of  this 
remarkable  tree  still  remains.  It  is  estimated  that  this 
tree  was  4,500  years  old  when  it  fell;  and  as  another  tree 
Icnown  as  the  "Mother  of  the  Forest,"  has  grown  up  since, 
on  the  same  spot  where  this  tree  was  uprooted,  that  is 
estimated  to  be  now  over  2,500  old,  the  "Father  of  the 
Porest"  (the  fallen  monarch)  must  have  stood  over  7,000 
years  ago. 

Some  25  years  ago  the  proprietors  of  the  Calaveras 
Big  Tree  Grove,  had  the  ground  pieced  near  where  the 
Pather  of  the  Forest  lies ;  with  the  result  that  their  auger  ran 
into  an  arba  vita  log  in  perfect  preservation  at  some  30  feet 
below  the  surface.  How  old  must  that  log  have  been 
"before  the  Father  of  the  Forest  was  even  a  seed?  And  still 
they  say  the  earth  is  only  5,900  years  old. 

4.  YosEMiTE  Valley. 

This  noted  valley,  through  which  flows  the  Merced 
River,  is  located  in  Mariposa  County,  California;  distant 
some  88  miles  from  Merced  (on  the  S.  P.  Co.'s  R.  R.)  and 
is  now  reached  by  the  Y.  V.  R.  R.  via  Merced  to  El  Portal, 
(80  miles)  thence  by  stage  (12  miles)  into  the  valley. 

The  valley  proper  is  about  3}^  miles  long,  and  varies 
from  3^  to  1 34  miles  in  width;  with  walls  almost  perpen- 
dicular (of  natural  rock)  on  either  side  of  the  valley,  from 
J^  to  I  mile  high.  The  climate  is  so  mild,  that  (although 
the  surrounding  peaks  are  covered  with  snow  and  ice  for 
six  months  in  the  year)  the  wild  flowers  are  in  bloom  the 
year  around,  throughout  the  valley. 

Its  waterfalls;  'The  Cascades,'  'Bridal  Veil,'  and 
"Nevada  Fall,'  are  noted  for  their  beauty;  but  the  'Yosem- 
ite  Fair  near  the  center  of  the  valley,  is  probably  the  high- 
est waterfall  in  the  world.  During  the  spring  and  early 
summer  months,  this  fall  has  a  clear  descent  of  2,600  feet. 

But  the  wonderful  features  of  this  valley,  consist  of  what 
can  be  seen  pictured  on  the  face  of  the  rocks  t\vaX  saitto>^xv^ 
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it.  Viz. — On  the  face  of  the  rock,  or  peak,  *E1  Capitan.'  ^ 
can  be  seen  the  perfect  figure  of  an  'Indian  Chief,*  in  full  f 
dress,  standing  erect,  looking  down  the  valley.  This  | 
figure  is  estimated  to  be  over  80  feet  in  length,  and  is  J 
situated  at  least  half  a  mile  vertically  above  the  valley.  1  ar 
There  are  many  other  pictures  of  human  beings  on  the!  ol: 
adjacent  rocks,  but  of  lesser  importance.  ?  so 

Also  on  the  face  of  a  peak  in  the  upper  end  of  the  valley  |  its 
known  as  The  South  Dome,'  if  viewed  about  the  hour  I  pe 
of  sunset,  will  reveal  what  would  startle  an  astronomer:  I  in 
viz. — a  perfect  picture  of  the  principal  constellations  of  |  di^ 
the  northern  heavens.  Just  after  a  visit  to  this  valley  i  ws 
during  the  year  1865,  the  Rev.  T.  Star  King,  was  asked,  1  tii 
if  the  above  assertion  was  a  fact?  King  replied:  *'Well,  |  oc 
yes,  but  I  would  rather  some  one  else  would  tell  the  story." 


5.  Niagara  Falls. 
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Located  in  the  Niagara  River,  connecting  the  great 
lakes  of  Erie  and  Ontario,  between  the  State  of  New  York 
and  the  Province  of  Ontario;  although  only  164  feet  in 
height,  and  less  than  a  mile  wide,  has  the  largest  body  of 
water  passing  over  it  of  any  single  waterfall  in  the  world 
besides  being  the  most  beautiful  clean-cut  waterfall  known. 
The  scene  from  the  Suspension  Bridge,  below  the  falls  in 
midwinter,  when  almost  encased  in  ice  is  almost  beyond 
description. 

This  fall  ran  dry  once  in  the  history  of  the  U.  S.;  it   jof 
occurred  on  March  31,  1848,  caused  by  an  ice  jam  in  the     (^ 
river   between    Buffalo,    N.    Y.,   and   the   Canadian  side;     at 
coincident  with  a  strong  east  wind  which  drove  the  waters    'm. 
of  Lake  Erie  to  the  west  side.     It  lasted  about  a  whole  dav. 
During  which   time   a   lady  walked   from   "Table   Rock" 
one  third  of  the  way  across  to  Goat  Island  and  returned 
in  safetv. 


Tie 
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6.  The  Rocking  Stone  op  Truckbb,  California. 

Owned  and  Housed  by  Hon,  C.  F.  McGlashan, 

There  are  several  rocking  stones  throtighout  the  U.  S. 
SL-nd  Europe ;  but  none  of  them  so  completely  mystifies  the 
.observer,  as  the  one  located  as  above  stated.     This  one  is 
so  isolated  from  the  surrounding  rocks,  and  the  rocking  stone 
itself  so  perfectly  and  delicately  poised  in  the  center  of  its 
perfectly  level  (on  top)  table  stone,  as  to  leave  a  doubt 
.in  the  minds  of  most  visitors,  as  to  whether  a  freak  of  nature 
did  the  work,  or,  as  some  important  personages  claim,  it 
.was  done  by  an  extinct  race  of  giants  that  flourished  in  the 
.time  of  the  *giant  Og,'  who  was  i6  feet  tall.  (See  Deuteron- 
omy 3-1 1.) 
^        The  table  (stone)  upon  which  this  particular  rocking 
stone  rests,  is  shaped  (very)  like   the  *human  heart'  and 
stands  on  the  small  end,  perfectly  poised,  some  30  feet 
high,  with  the  strata  or  grain  of  the  rock,  running  perpen- 
dicular.    The  top  almost  perfectly  level,  and  some  25  feet 
ill  diameter.     The  Rocking  Stone  itself,  shaped  also  like 
the  *human  heart'  (but  more  perfect  than  its  table  stone), 
is  located  almost  exactly  in  the  center  of  the  one  on  which 
it  stands,  (also  poised  on  its  small  end)  and  weighs  about  16 
tons ;  and  yet  it  is  so  perfectly  balanced  that  a  child  of  five 
years  can  move  it  either  way.     The  table  stone  upon  which 
this  Rocking  Stone  rests,  may  contain  a  considerable  amotmt 
of  Wadium' ;  but  whether  it  does  or  not,  it  is  noted  that  snow 
(which  lies  all  around  it  during  the  winter  season,  for  weeks 
at  a  time)  has  never  been  known  to  remain  upon  this  rock 
more  than  a  few  hours  after  any  snow  storm. 

7.  Ancient  Animal  and  Human  Footprints  (or  Tracks) 
ON  THE  Floor  of  the  State  Prison  Yard  at  > 

Carson,  Nevada. 

The    tracks  of  a    'Mastoden'  or   'mammoth  elephant' 
showing  a  stride  of  between  6  and  seven  feet  and  ^  \.T"auO«. 
nearly  2  feet  in  diameter ;  together  with  a  \.Ta\\  oi  VAXxwa-xv 
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{ntoccasipied  feet)  foot  prints  that  are  over    i8  inches  in 
length,  and  well  proportioned;  and  bird  tracks  that  are  f 
larger  than  those  of  our  ostrich,  are  some  of  the  preserved 
curiosities  to  he  seen,  on  the  floor  of  the  State  Prison,  at 
Carson,  Nevada. 

Over  40  feet  in  thickness  of  rock,  limestone  in  character, 
apparently  of  original  formation,  was  removed  from  over 
the  tracks,  when  the  prison  was  built.     Greologists  assert; 
that  over  40,000  years  elapsed  during  the  formation  of  the  I 
rocks,  that  overlaid  the  footprints  above  mentioned. 

The  bones  of  one  'Baby  Elephant'  w^ere  found  here; 
also  a  single  piece  of  'horn-blende  granite/  over  30  feet 
down  in  the  limestone,  large  enough  for  a  doorstep:  they 
have  preserved  it. 


THE  SCIENCES  IN  A  NUTSHELL  419 


EMPIRICISM— PHYSICAL  SCIBNCE— POSITIVISM. 

Modem  science  accepts  sensations,  emotions,  thoughts  and  volitions  as  the 
ultimate  premises  Irom  which  all  our  knowledge  is  derived.  The  spiritual  and 
*^be  supernatural  it  relegates  to  the  domain  ot  the  unknowable,  and  takes  no 
cognizance  of  them  as  facts.  As  mankind  are  divided  Into  Aristotelians  and 
Flatonists,  the  modern  scientist  would  call  himself  an  Aristotelian  minus  meta- 
physics. Science  proper  as  we  know  it  to-day  dates  back  to  the  17th  cen- 
tury—the age  of  Bacon  and  Harvey;  but  the  greatest  strides  in  its  progress  hare 
been  made  since  1880.  It  was  not  till  then  that  a  philosophical  classification  of 
the  sciences  wasattemx^ted.  Even  to-day  the  method  of  arranging  the  sciences 
is  a  matter  of  serious  debate.  According  to  Comte  (1840)  the  dependence  an<l 
order  of  the  sciences  follow  the  dependence  of  the  phenomena.  The  more  par- 
ticular and  complex  depend  upon  the  Blmpler  and  more  general.  The  latter  are 
easier  to  study.  Therefore  science  will  begin  with  those  attributes  and  objects 
which  are  most  general,  and  pass  on  gradually  to  others  that  are  combined  in 
greater  complexity.  Each  science  rests  on  the  truths  of  the  sciences  that  pre- 
cede it,  while  it  adds  to  them  the  truths  by  which  it  is  itself  constituted.  Gomtc's 
series  or  hierarchy  of  the  sciences  is,  in  its  main  divisions,  as  follows:  Math" 
«matic8,  i.  e.,  number,  geometry,  mechanics;  Astrooomy,  Phyaicf ,  Chemistry, 
Blolosy,  Sciolosy,  Ethics.  Each  member  of  the  series  is  one  degree  more 
special  than  the  science  preceding  it,  and  depends  upon  the  facts  of  all  the 
former  members,  and  can  not  be  fUlly  understood  without  them.  Herbert  Spen- 
cer takes  issue  with  Comte  and  denies  that  the  principle  of  the  development  of 
the  sciences  is  the  principle  of  decreasing  generality.  He  asserts  that  there  are  as 
many  examples  of  the  advent  of  a  science  being  determined  by  increasing  gen- 
erality as  by  increasing  si>ecialty.  He  holds  a^ain  that  any  group!  ng  of  the  sciences 
in  a  succession  gives  a  radically  wrong  idea  of  their  genesis  and  interdependence; 
no  true  filiation  exists;  no  science  develops  itself  in  isolation;  no  one  of  them  is  in- 
dependent either  logically  or  historically.  Huxley  agrees  with  Spencer;  but  still 
Comte  has  a  large  following  all  over  the  world.  For  the  purpose  of  thiii  work  it 
will  suffice  to  set  down  the  greatest  of  the  sciences  in  an  order  that  will  be  in- 
telligible and  conform  in  some  degree  with  their  origin  and  development.  Math- 
ematics and  mechanics  are  treated  at  some  length  in  other  parts  of  this  work. 

Qeneral  Classification.— Mathematics,  pure,  arithmetic,  algebra  geom  trv, 
trigonometry,  calculus,  applied,  mechanics.  Astronomy,  physics,  solids, 
fluids,  gases,  hear,  li^ht,  sound,  magnetism,  etc.  Chemistry,  inorganic,  organic, 
practical,  pure.  Bioloflry.  science  of  life,  protoplasm,  protein,  germs,  evolution, 
species,  development.  Socioloflry,  social  science,  human  society— yet  in  its 
infancy.  Before  there  can  be  reached  in  sociology  generalizations  worthy  of 
being  called  scientific,  there  must  be  definite  accounts  of  the  institutions  and 
activities  of  societies,  of  various  types  and  in  various  stages  of  evolution,  so 
arranged  as  to  fUrnish  the  means  of^  ascertaining  what  socnal  phenomena  are 
habitually  associated.  Sociology  will  narrate  how  men  became  grouped  in  polit- 
ical communities,  how  they  constituted  authority  and  property,  how  they  orig- 
inated castes  and  guilds,  and  by  degrees  separated  into  high  and  low,  rich  and 
poor.  To  this  comprehensive  science  many  will  be  subservient,  especially,  an- 
thropology, ethnology,  philology,  historv,  archaeology,  politics,  religion,  lit- 
erature, and  political  economy.  In  all  tne  main  divisions  there  are  number- 
less subdivisions, from  elementary  mathematics  to  ethics.  The  modern  tendencv 
is  to  specialize,  and  a  lifetime  now  is  not  long  enough  for  the  mastery  of  one  of 
the  special  sciences.  Unfortunately,  the  moral  sciences,  rr  those  dealing  with 
man,  are  least  developed,  and  have  not  yet  been  rescued  by  philosophy  fh>m  em- 
piricism. A  disposition  is,  however,  manifest  now  all  over  the  world  to  emplov 
in  the  moral  sciences  those  methods  which  have  heax>ed  up  such  useful  and 
undisputed  truths  in  the  physical  sciences,  especially  in  astronomy;  phvsics, 
ehemutrv  and  physiology.  Beyond  sociology,  a  ftirther  step  remains  to  be 
taken,  viz.,  to  morals.  At  this  point  theory  and  practice  tend  to  coincide,  be- 
cause every  element  of  conduct  has  to  be  considered  in  relation  to  the  general 
good.  In  the  final  synthesis  all  the  previous  analyses  will  have  to  be  used  as 
Instrumental— all  the  great  laws  which  regulate  the  phenomena  of  the  inorganic 
world,  of  organized  beings,  and  of  society,  must  be  the  material  from  which 
ethics,  the  coping-stone  of  the  sciences,  is  to  be  wrought.  Before  there  can  be 
satisfactory  human  morals,  based  on  rational  altruism,  every  field  of  inquiry 
must  be  diligently  explored  in  order  that  every  real  quality  of  things  and  men 
may  be  made  to  converge  to  the  welfiue  of  humanity.  This  is  the  creed  of  m&iv^ 
«  modem  scientist. 
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TRANSCENDENTALISM.  MBTAPNYSICAL  PHILOSOPHY  MYSTiaSM. 


The  platonirt,  idealist,  or  •peculAtive  phflmopher  of  theGemuut  leliool  aiiexte 
that  mumlioDM,  emotioDB,  thougiitsand  ToUtioDS  art  not  ultlinAte  piemiMi  or 
fundamental  truths,  but  only  dexiyative  aud  dependent  for  tli«lr  Talidity  ont. 
■piritoal,  intanyibiC,  aud  unirenal  realitj  or  noumenon,  thm  Pore  Season  or 
Idea,  of  which  all  material  phenomena,  inolnding  nenaatlona,  etc.,  are  oolj 
eTidencea.   It  is  from  this  reality  that  miud  and  matter  aprlnff.    There  bare 
been  only  two  complete  enojdopedio  constmctions  In  phlloeopJiy,  Tix.,  Aris- 
totle's (828  B.C.)  and  Hegel's  (1880).  Thej  embodied  the  phlloeophio  Mpects  of  all 
human  experience  in  their  respective  epochs.   Though  the  ancient  Greek  has 
not  been  wholl  j  superseded  by  the  modem  (Serman,  It  acoorda  with  the  tenor 
ofthisworktopresentonly  a  icheme  of  the  Hegelian  matem.    TheOnatJKtnh 
duetion  opens  with  a  review  of  man's  experience,  ahowinff  hia  mind,  in  respect 
to  naturcb  under  six  aspecu.vis.:  mere  ooniefonsneM,  lelf-ooQeoiDaaneai,  zeasoo, 
spirit,  religion,  philosophy.   He  can  not  rest  till  he  haa  found  abeolnte  knowl* 
edige  {abaoluU»  wia^en).   He  disooren  that  truth  haa  three  phaaei,  dogmatiim, 
Hkepticism,  mysticism,  or  thesis,  anithesls,  ayntheiis.  The  nnlTerae  la  the  self^ 
evolution  of  the  idea,  or  pure  spirit,  which  flzst  expands  in  nature,  endued  with 
m ind,  the  product  of  both.    The  logle,  which  la  at  the  aame  time  «  metaphysie, 
in  an  account,  called  transcendental  dialectic,  of  the  ptocesa  In  ita  iwflTi*tft  grada- 
tions, subdivided  into  three  stages:  (l)  Being,  becomings  and  pore  number  and 
quantity  by  which  Being  is  measured.  (2)  Ettenee,  those  oonehuive  terms,  law 
and  phenomenon,  cause  and  efltect,  fubi^nce  and  attribute^  by  which  we  ex- 
plain the  world.   (8)  Notion,  the  subjective  terms,  conception,  judgment,  syllo- 
gism, appearing  in  forms  mechanical,  chemical  tuoA  tdedlogloal,  Ifwidtng  to  life 
and  science  as  the  complete  interpretation  of  thought  and  ot^eottTtty,  oalled  the 
perfect  /(too,  with  which  begins  the  philosophy  of  natare.    Here  thought  be- 
comes perception,  dialectic,  gravitation,  and  causation,  aequence  in  ttane.   (1) 
Mechanics,  space  in  time,  matter,  force.   (2)  Fhyaiea,  the  lawa  of  heat»  motion, 
sound,  light,  electricity,  chemical  affinity,  and  all  material  moyementa  of  change 
and  interchange.    (3)Orya;t/c,  the  completed  work  of  these  forces  in  apace  and 
time,  ending  in  geology,  botany  and  animal  physiology.    With  the  perfection  of 
organized  existence,  begins  the  philoeophy  of  Bind.   (1)  Suitfecti  e  deals  with 
anthropology,  or  the  natural  soul,  races,  ages,  dreams,  insanity,  phrenology, 
etc., and  under  phenomenology,  with  simple  consciousness,  self-conacionsneK^ 
reason,  spirit;  under  psychology,  with  theoretical  and  practical  mind  tracing 
the  course  of  intelligence  from  the  animal  sensitivity  of  the  Dryad  up  to  the 
realization  of  spirit  by  mind.    (2)    Objective,  including  philosophical  Jurispm- 
dence,  morals,  politics,  and  the  philosophy  of  history.    (8)  Wisdom  (abaolttles 
wissen),  the  final  grasp  of  the  absolute  in  art,  religion,  and  philosophy— the 
aesthetic,  the  philosophy  of  religion,  and  the  history  of  philoeophy.     This 
wonderful  construction  of  Hegel  gave  a  great  impetus  to  science  1^    prov- 
ing the  sameness  of  many  apparently  different  forces.    He  pointed  out  in  the 
loffic  the  path  to  be  followed  by  philosophic  inquirers,  via.,  a  criticism  of  the 
terms  of  ordinary  and  scientific  ttiought  in  their  filiation  and  interdependence. 
The  lf}ffic  of  Hegel  is  the  only  rival  of  the  logic  of  Aristotle.    What  Aristotle  did 
for  the  theory  of  demonstrative  reasoning,  Hegel  attempted  to  do  for  the  whole 
of  human  knowledge.    Though  Hegclianism  has  now  ceased  to  exist  as  an  isso- 
lated  system,  its  spirit  and  method  have  leavened  the  whole  mass  of  philosophic 
thought.  French  criticism  of  modem  German  metaphysicians  declares  that  their 
vast  constructions  now  hang  in  ruins,  because  with  a  high  notion  of  human 
powers,  they  had  none  of  human  limitations.    Abstraction  is  a  German  failingr 
col^  act,  the  English.    Spencer,  finding  that  sensible  knowledge  alone  can  be 
proved,  declares  that  our  own  and  all  other  existence  is  a  mystery,  absolutely 
and  forever  beyond  our  comprehension.     Modem  agnosticism  and  transcen- 
dentalism are  antipodes  of  thought.    Hegel's  philosophy  is  so  hard  to  under- 
stand that  he  once  said,  "Only  one  man  has  understood  me,  and  even  he  has 
not."    It  has  been  eloquently  said:  "From  all  periods  of  history;  firom  medieval 
piety  and  stoical  pride;  Arom  Kant  and  Sophocles,  science  and  art,  religion  and 
philosophy,  Hegel  gathered,  in  the  vineyard  of  the  human  spirit,  the; 
from  which  he  crushed  the  wine  of  thought." 


EXPLANATION  OF  CHARACTERS 

Uted  in  Calculating,  Mathematicsi  Etc 

(Sec.   102).  

ae.  Eaual  io,  as  12  inches  =  1  foot,  or  8  feet  =  1  yard. 

+  Plut  or  Mor0,  signifies  addition;  as  7+9+8=24. 

—  Miniu  or  L«m  signifies  subtraction;  as  21—7+10=24. 

X  MiUHplud  byy  or  into,  signifies  multiplication;  as  8x8=24. 

+  Ditidtd  by,  signifies  division;  as  a+d;  that  is,  a  divided  hy  b;  72+3=24. 

l^Division  is  also  indicated  thus:  ^;  that  is,  a  divided  by  fr;^ =24. 

:    la  to;  also,  To;  the  ratio  of; )  —signifies  proportion;  as  3 : 6 : :  12  :  24;  that  to,  M 
::  As;  or  .SSo  is;  equals;  1 3  is  to  6,  so  is  12  tu  24. 

Vinculuin,  or  Bar,  signifies  that  the  numbers,  eta,  over  which  it  is  placed, 

ftreto  be  taken  together;  12—2+14=24,  or  8+6x8=24. 

•  Decimal  point  signifies,  when  prefixed  to  a  number,  that  that  number  has  some 

power  of  10  for  its  denominator;  as  .1  is  xV>  -12  is  ifi^,  .123  is  A^,  .1234  isViftftrtj, 
.12346  is  fi/'oW?^*  etc. 

'^  Di/srenee  si^ifies,  when  placed  between  two  quantities,  that  their  difference  i0 
io  be  ta^en,  it  being  unknown  which  is  the  greater. 

o    #    //    ///  signliy  Degrees,  Minutes,  Seconds,  and  Thirds  of  Seconds. 

^  Signifies  Angle.    J_  Signifies  P«f7endieutor.    A  Signifies  Triangle. 

O  Signifies  Sqwire,  as  O  inches;  and  ^  Cube,  as  cubic  inches,    o  Rectangle. 

>  Is  greater  than  or  q  Is  greater  than;  as,  a  >  b;  that  is,  a  is  greater  than  b;  6>S. 

<  Is  less  than,  or  L  Is  less  than;  as,  a  <  b;  that  is,  a  is  less  than  6;  6  <  6. 

^  Is  not  greater  than;  the  contradictory  of  > ;  as,  a 'X>  b;  that  is,  a  is  not  greater 
than  b;  may  be  equal  to,  or  less  than,  but  not  greater. 

<t;  Is  not  less  than;  the  contradictory  of  <;  as,  a  <{;  fr;  that  is,  a  is  not  less  than  b; 
«nay  be  equal  to,  or  more  than,  but  not  less. 

<x>  Indefinitely  great;  infinite;  infinity;— \X9itA  to  denote  a  quantity  greater  than  any 
finite  or  assignable  quantity.    A  Finite  difference.  ^ 

0  Indefinitely  small;  infinitesimal;— vi»&di  to  denote  a  quantity  less  than  any  assign- 
able quantity;  also,  naught;  nothing;  sera 

.'.  signifies  Therefore  or  Hence;  V  signifies  Because. 

(  )  [  ]  Parenthesis  and  Brackets,  signify  that  all  the  figures,  eta ,  within  them  are  to 
t>e  operated  upon  as  if  they  were  only  one;  thus,  (6+2)x8=24;  [8— 2] x 4=24. 

1  Parallel;  is  parallel  to;  as,  AB  ||  CD. 

j»  or  ir  is  used  to  express  the  ratio  of  the  circumference  of  a  circle  to  its  diam- 
eter=3.1416 

O  Circle;  circumference;  3<»'.  ^  Are  qf  a  eirde;  arc  a'  a"  a'''  signify  k  prime, 
«  second,  a  third,  etc. 

^  =p  signify  that  the  formula  is  to  be  adapted  to  two  distinct  cases. 

a/,  or  V        Root  or  radical  sign;  indicating  when  used  without  a  figure  placed 

Above  it,  the  square  root ;  as,  \/4=2;  v'4a^=2a.  To  denote  any  other  than  the  square 
root,  a  figure,  (called  the  index)  expressing  the  degree  of  the  required  root,  is  placed 
above  the  sign;  as,  '\/a,  *\/a,  Ify/o,  Ac;  that  is,  the  cube  root,  the  fifth  root,  the 
thirteenth  root,  &c.,  of  a.  tSThe  root  of  a  quantity  is  also  denoted  by  a  fractional 
index  at  the  right-hand  side  of  the  quantity  and  above  it,  the  denominator  of  the 
index  expressing  the  de^pree  of  the  root;  as,  ai,  a|,  a^;  that  is,  the  square,  cube,  and 
sixth  roots  of  a,  respectively;  or,  as  4*  18=4x4x4=64. 

g  is  the  conmion  expression  for  gravity =32. 166;  2gr=64.33;  v'2^=8.02  feet 

fi^  signifies  Dead  Flat,  or  the  location  of  the  frame  of  a  vessel  at  its  greatest  trans- 
verse section.     '    ^'   set  superior  to  a  figure  or  figures,  signify  feet  and  in^es. 

^i  (Lat.  Recipe.)  Take;  aa>  of  each;  lb,  pound;  5  •  Ounce;  5  >  Drachm; 

3  Scruple;  til,  Minim,  or  drop;  O  or  o,  Pint;  f  5 ,  fluid  Ounce;  f  3 »  ^^^^  Drachm; 
as,  ^  ss,  half  an  ounce;  5  ^  ^^^  ounce;  5  ^1  ^^^  ounce  and  a  half;  5  ii*  ^^0  ounces; 
etc.,  etc. 

*  Asterisk;  t  Dagger;  t  Double  Dagger;  {  Section;  |  Parallels;  H  Paragraph; 
■MW  Index;  and  "«"*  or  ^*^  Asterism,  are  used  in  printing  and  writing  as  a  reference  to 
A  passage  or  note  in  the  margin,  and  take  precedence  in  the  order  arranged  above,  wheo 
IHM  or  mors  than  one  are  usoi^ 
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DAT  OF  THE  WEEK  OF  ANY  QITBN  PATB. 

For  Sixty  Cenhtria. 


^      -^— — 

■^  — -       --- 

^' 

4 

91 

» 

* 

100 

300 

400 

600 

600 

HUO 

900 

1000 

12(» 

1300 

1400 

ir«o 

1700 

180J 

IkATXOS  FOB  CBNTirBm. 

5     '' 

4 

91 

0 

S 

« 

M 

• 

• 

300  j 

700  I 

1100  ' 

1600  , 

1900  ! 

3000 
3400 
3800 
8200 
3600 

3100 
36U0 
3900 

3300 
3700 

3300 
3600 
3000 
3400 
3800 

3300 

3700 
8100 
8500 

S900 

400O 

4400 
4800 
6300 
6600 

4100 
4600 
4900 
6800 
6100 

4900 
4000 
0000' 

6400 
6800 

4100 

4701 
SU» 
66(0 

6900 

*  rhe  years  1  to  99,  induslTe. 

BaTIOB  or  MOMTBS. 


jMUuary 8 

LmpTmt SI, 


Febi 


i  April. 
iBfiy. 


.91 

.4 


Leai 


tpTear 5  July..., 

March 6||AaRtifit. 


.6!iJune O 

91 

5 


September I 

October S 

November ^ 

1 


RVLB.  — Of  the  figures  denoting  the  yetr»  iMke  off  tknae  ooeapjliitf  the  place 
of  uuita  aad  tene;  to  this  number  add  Its  one-fourth  part,  (dlsregardliigtbe  raeisiB- 
aer,  if  any)  the  day  of  the  month,  the  ratio  for  the  century  and  the  ratio  for  the 
month.    Divide  the  sum  by  7,  and  the  remainder  will  denote  the  day  of  tlie  we^ 

If  the  remainder  be  1  the  day  denoted  U  Sunday. 


41 
<< 
If 


•  • 


<( 


3 
8 

4 
6 
6 


<« 

«« 
«< 
«< 


<« 
« 

u 
<« 


Monday. 

Tueeday. 

Wedneeday. 

Thursday. 

Fridur. 

Batuzoay. 


If  there  be  no  remainder    " 

Example  1.— Upon  what  day  of  the  week  did  Columbus,  discover  America? 

Solution.— Dtiie October  13,  14  |  93 

One-fourth  of  92 38 

Day  of  month 13 

Kutio  for  century  1400 . .         0 
Katio  for  month  of  Oct . .  8 

Ratio  for  Old  Style  Date         3 

Divide  by 7)  133 

18 — 6   remainder,  danot> 

ug  that  the  day  of  the  week  was  Friday. 

Example  2— Upon  what  day   of   the  week   was  Oeorge  Washington  bom? 

Solution.— D Ate February  82, 17  |  32 

One-fourth  of  32 8 

Day  of  the  month 33 

Ratio  for  century  1700..  3 

Ratio  for  month  of  Feb.         6 


Divide  by. 


remainder,  denot- 
ing- that  the  day  of  the  week  was  Friday. 

THE  OLD  AND    NEW  STYLE. 

A  year  is  the  time  required  for  the  revolution  of  the  earth  around  the  sun, 
viz.:  '.iiio  days,  5  hours,  48  luiuutes,  and  49  7-10  seconds.  To  include  the  fraction 
of  a  day  JiUiuK  Caesar  decreed  that  every  fourth  year  ahoiild  consist  of  366  days. 
This  is  the  Julian,  or  Old  Style,  and  is  an  excess  for  each  year  of  11  minutes,  and 
10  3-10  RC'condK,  so  that  in  1582  there  had  been  an  over-reckoning  of  ten  days.  To 
correct  this  the  ^th  of  October  of  that  year  was  reckoned  the  16th.  Still  thers 
\v:iH  an  ovcrpluK  amounting  in  a  century  to  18  hours,  37  minutes  and  10  seconds 
Fo  it  was  agreed  that  every  centurial  year  that  was  not  divisable  by  400  should 
not  be  a  leap  year.  This  is  the  Gregorian  or  New  Style,  and  was  adopted  by  an 
a(*t  of  the  British  Parliament,  September  3,  1752.  The  difllsrence  between  the 
N(;w  and  Old  Style  is  twelve  days.  The  dates  of  some  of  the  erents  previous  to 
that  year  of  that  century  (the  date  of  Washington's  birth,  for  example)  were  changed. 
to  accord  with  the  New  Style.  In  using  the  above  rule  regarding  dates  of  events 
previous  to  1752,  care  must  be  used  as  to  what  style  they  belong. 


DBFIKITIOMS- 

DeelBikl  !■  •  tnctlon,  imrtag  lor  iu  dtomiiiiftto 


mponud    Proportion— THotn 
rolntlon  ia  mnlUplTliii  laj  auml 


ProperUea  of  Ri  iim%erB.~Il  Un  idid 
li  dlTliitila  bj  S  or  9,  th*  wbila  ii  dlriilbls  by  i 

•leapl  Iwa  ctpbari  or  tvo  loan.    80  nambst, 


ouj  b«  varLvd  in  th^  poaltlMi. 

ArltluneU«al  Froyreaaloa 
b;  •  oo&Mut  BunbOT  ar  dlOarmn. 

Cleomctrlol  ProcrcsBlon 
byacoDSutiiiiilclpli 

AlllsntlOndlKovEnUu 

IHseaBDt  or  Bebste 

Perpetnltteo  ira  ■ 

Unit  of  Clrealnr 

aurdrcla,  uidfoclUdaa 
f>robkbilIt7tbit  kj 
okMi  which  u«  <LinUftT]y  clrcnmiCuietd  in  ra 

n,  tlis  protaabU[t7  ol  thali  oc 
^  b*  d«t*nan«d  br  niilUiK]>lp(  tofatfan  th*  pcobkbllJtlM  i 


inmbei  li  th*  qnotlaol  ulilnc  trom  th*  dlHlloa  a<  I  bj  tb* 
aofnDflf  -  TQ*  proancB  of  k  numbtr  ftnd  IB  Tadprotml  Lj  alirtyi  aqiuj  io  1.  Tbs  ndp- 
roal  or  ft  rTil««T  trKtloo  la  tha  tJaaomliutOT  dlildad  by  th*  ssmantoi. 

IiOgarlUUBB  lacUltKla  nmurlisl  cocapntstian  aad  tha  locmrlthm  of  *  anmbet  to 
lb*  aitpaa*ii>  or  »  power  to  whleh  ID  miul  ba  nlsad  laglT*  that  numbar.  Addltlaa 
l*nb*tltD(wllor  nmltlpUallDD,  iDbAnctloD  tor  dlililoD,  mnUlpllatloBtot  loTCte- 
UaB,  and  dlTlslon  f«r  avolablQa. 

GMte  I*  mad*  by  th*  i 

Ooule  liectloiiB  ar 

EUlpa«  U  Buda  b;  an  obUitua  pEana  cutting  a  con*  abor*  Ita  ban 

Pftrmb*!*  li  nude  b;  a  plua  cuttlof  *  con*  panllal  to  Ita  ilda. 

H  jperbola  la  nud*  bj  a  plao*  cutting  ■  odd*  at  any  angle  with  b*aa  ^eatet  th 
that  al  th*  aid*  st  th*  oooe.  Th*  p*r<iit*r  tl  ft  Ogura  la  tba  lam  ot  all  It*  ddai. 
fnUflK  l>  anDathlDf  prnpoied  (a  ba  dona.    AptwtulaU  1«  MmBthlDg  (nppoad 

(hknc  |iliii>l*ail.  to  render  what  foQowl  mare  aiaj.    A  tonU^ry  toSaw%  tr 
mdlBg  ihiuuintintkn.    A  idtoUum  Ii  ■  nmuk  npon  n  
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iFAcrvfty  any  Quatiau  €f  ggowafrteol  JVggriiiioii  ami 
iQluad  fty  JnapeeHtm,  the  lumber  qf  g»fM  woC 


MyM 


I 
'i 
3 

4 
A 

7 
H 
•» 
10 
11 
U 
1.1 
U 


1 

16 

2 

16 

4 

17 

8 

18 

lA 

19 

32 

20 

M\ 

21 

12h' 

22 

•iM; 

2;{ 

61Q- 

24 

1024 

25 

2048 

20 

40iMt 

27 

HUn 

2H 

1H384 

19 

82768 

80 

65536 

81 

131072 

89 

962144 

88 

624288 

84 

1048576 

85 

2097152 

86 

4194304 

87 

8388606 

88 

10777216 

89 

3:1554432 

40 

67108864 

41 

134217728 

42 

988485466 

48 

686870919 

44 

1078741894 

4S 

9147488648 

46 

4994867996 

47 

8689084699 

48 

17179660184 

49 

84309788368 

00 

68719476786 

61 

187488968479 

69 

974877900944 

63 

649756618888 

64 

1099511697776 

66 

21990282566S9 

66 

4a980i6nim 

8790IMittnN 

I769ii8miai 


70868744iniM 

1407a7488W» 

98147tf7«n0B6l 

6e994996MIUU 

11968999e8BaaN 

S96179961M8SM 

46OP699627S7D0i 

9OO7199264740m 

l801439K5094nSM 

86Q2879701896I88 


iLLuaTRATioMii— The  13th  power  of  2:>8199,  and  the  Sth  root  of 

QEOMWnSOML  VSTDXTnOSS. 

Cuftyuoui  Fmubh. 

A  OaoiM  if  %  pUkin  fiinire  boaaded  by  a  regolw  dirv«d  line,  every  pari  of  iriikkii 
equally  diatant  from  a  point  within  it  oaHed  the  emUr, 

The  CiacuMFKBKNCB  of  a  circle  ia  the  curved  line  by  which  the  oirde  ia  bomided. 

The  DuMBTKR  of  %  circle  is  a  straight  line  terminating  In  the  ctreomfetence  lad 
passing  through  the  center;  or,  the  longest  atvaigfat  line  that  cna  be  dimwn  wiUdnft 
circle. 

The  Radius  of  a  circle  is  a  straight  line  extentttng  from  Its  center  to'anypdlBt  ia  Hi 
circumference;  or,  the  semi-diameter  of  a  oirde. 

An  Arc  is  a  portion  of  a  circumference.  '" 

A  CuoRD  is  a  straight  line  uniting  the  extremitiea  of  an  ero  of  a  eivele,  but  doasaot 
pass  through  the  center. 

A  Skoment  is  that  part  of  a  circle  included  within  a  chord  and  an  arc;  or,  that  psrt 
of  a  circle  cut  off  by  a  chord. 

A  Sector  is  that  part  of  a  circle  bounded  by  two  radii  and  the  included  arc. 

A  Sbmi-circlb  is  half  of  a  circle. 

A  Qr  ADRAST  is  one  quarter  of  a  circle. 

A  Periphery  is  the  circumference  of  a  circle,  ellipee  or  other  curvilinear  flgnra. 

An  Elupbr  is  a  figure  bounded  by  an  oval  curved  line  having  one  lo.igand  oneibert 
diameter  at  right  angles  to  one  another. 

A  Cycloid  is  a  curve  generated  by  a  point  in  the  plane  of  a  circle  when  the  oirde  it 
rolled  along  a  straight  line,  keeping  always  in  the  same  plane.  A  eomimon  eydoid  n 
the  curve  described  when  the  generating  point  is  on  the  drcnmference  of  the  genersU 
Ing  circle ;  the  curtate  cycloid  when  that  point  is  without  the  circumference;  the^rv- 
late  or  inflected  cycloid  when  the  generating  point  lies  within  the  oirconiferenoe. 

A  Parabola  is  formed  by  the  intersection  of  the  surface  of  a  cone  with  a  phae 
parallel  to  one  of  its  sides. 

Anolbs. 

An  Angle  is  the  opening  of  two  lines  that  meet  at  one  point,  or  that  woold  meet  V 
sufficiently  extended.    The  point  of  meeting  is  celled  the  verUx  99  the  angle. 

The  number  of  degrees  of  a  circle  contained  in  the  arc  of  a  sector  ie  the  meaiSfB 
of  the  angle  formed  by  the  two  radii. 

A  iliGUT  Angle  is  one  formed  by  a  line  Joining  another  perpendicularly;  or,  at  si 
angle  of  90°  marked  by  a  quarter  circle. 

An  Acute  Angle  is  less  than  a  right  angle;  or,  less  than  90?. 

An  Obtuse  Angle  is  more  than  a  right  angle;  or,  more  than  90^ 

Trianolbs. 

A  Triangle  or  Trioon  is  a  figure  of  three  sides. 

An  Equilateral  Triangle  has  all  of  its  sides  equal 

Ad  ^3oec*iJts  Triangle  has  only  two  of  its  sides  equaL 

A  ScALSNK  Triangle  has  all  of  its  sides  uneqn^. 

A  Right-angled  Triangle  has  one  right  angle. 

An  AcuTB-AHOLBD  TRIANGLE  has  all  of  its  angles  acute. 

4n  OBTun-AVQLiD  Trianglb  has  one  obtuse  aoi^ 
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QUADHANGLBB. 

A  QuADBANGLB  is  a  flgoze  of  four  sides. 

A  PABALLBLoanAM  has  its  opposite  Bides  parallel,  and  its  opposite  angles  equal. 
A  Squasb  or  Tkxbagon  has  its  four  sides  eqnal  and  four  right  angles. 
A  Bectakglb  has  its  opposite  sides  equal  and  four  right  angles. 
A  Rhombus  has  four  equal  sides  and  its  opposite  angles  equal,  two  of  the  angles 
2>elng  acute  and  two  obtuse. 

A  Rhomboid  is  the  same  as  a  parallelogram. 

A  Tbapezoid  has  only  two  opposite  sides  parallel. 

A  Trapezium  has  no  two  sides  parallel  or  equal. 

POLTOOMS. 

A  PoLTooN  is  a  plane  and  right  lined  figure. 

A  Rbgulab  Polygon  has  its  sides  equal. 

An  IRBEGULAB  POLYGON  has  its  sidss  unequal. 

SOUDS. 

A  Cube  or  Hxxahxdbon  is  a  solid  with  six  equal  faces. 

A  Sphebb  is  a  solid,  every  part  of  whose  surface  is  equally  distant  trom  a  point 
'Within  called  a  center. 

A  Spheboid  is  a  sphere  flattened  or  depressed  at  two  opposite  sides ;  an  oblate 
tpheroid  is  a  sphere  flattened  or  depressed  at  the  poles  ;  a  prolate  spheroid  is  a  sphere 
extended,  or  elongated  at  the  poles. 

A  Paraboloid  is  a  solid  described  by  the  reyolution  of  a  parabola  about  its  axis. 

A  Cylinder  is  a  solid  described  by  the  revolution  of  a  rectangle  about  one  of  its 
sides. 

A  Cone  is  a  solid  described  by  the  revolution  of  a  right-angled  triangle  about  one 
of  its  sides. 

A  Pyramid  is  a  solid  the  base  of  which  is  any  kind  of  a  polygon,  and  its  other 
faces  triangles  uniting  at  a  common  i)oint  called  a  vertex. 

A  Frustum  of  a  cone  or  pyramid  is  the  part  which  remains  after  the  top  is  cut 
off  by  a  plane  parallel  to  the  base. 

An  Unoula  is  the  part  of  a  cone  or  cylinder  which  remains  after  the  top  is  cut  off 
t^  a  plane  oblique  to  the  base. 

A  Parallelopiped  is  bounded  with  six  parallelograms. 

A  Prism  is  a  solid  whose  ends,  called  bases,  are  equal  i)olygons,  and  whose  sides  or 
faces  are  parallelograms. 

A  Pbibmoid  is  a  prism  cut  obliquely  at  the  ends. 

A  Perimetkr  is  the  sum  of  all  the  sides  of  a  figure  plane  or  solid 

Polyhedrons. 

A  Polyhedron  is  a  solid  contained  by  many  faces  or  planes. 

A  Regular  Polyhedron  is  a  solid  its  faces  or  planes  being  equal. 

An  Irbegulab  Polyhedron  is  a  solid  its  faces  or  planes  being  imequal. 

Units  of  Measure. 

The  unit  of  measure  for  lines  is  a  linear  unit. 
The  unit  of  measure  for  area  or  surface  is  a  square  unit. 
The  unit  of  measure  for  solidity  or  contents  is  a  cubic  unit. 
All  similar  lines  are  to  each  other  as  their  like  dimensions. 

All  similar  areas  or  surfaces  are  to  each  other  as  the  squares  of  their  like  dimen- 
■Ions. 
All  similar  solids  are  to  each  other  as  the  cubes  of  their  like  dimenalou^. 
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pBOPOsrnoire  aud  rosMULAs. 


I.  The  diaoMtar  (d)  of  a  dreto  btlng  fiTm,  required  the  drcnmfeNDee  (e): 

dX3.1il6=c. 
3.    Tb«  dreomferenoe  (c)  of  a  circle  being  giren.  required  tlie  ^Hnntttr  (4): 

c.  +3.U16=d. 

3.  The  diameter  (d)  of  a  drele  being  giren,  required  the  area  (a) : 

d<X  .7854 -a. 

4.  The  diameter  (d)  and  circomferenoe  (c)  of  a  circle  being  glTen;  icqnired  tkt 

area  (a): 

dxe+4  -a. 

6.    The  number  of  degreea  (a)  contained  in  an  arc,  and  the  diameter  (d)  of  tti 

circle  being  given,  required  the  length  (c)  of  the  are: 

aKd;<Z.  1416-{-360  -  c. 

6.  The  chord  (a)  of  an  arc  and  the  chord  (6)  of  one-half  the  are  being  giTea.i*' 
quired  the  length  (e)  of  the  arc: 

6X8— a-^3  =  c. 

7.  The  base  (a)  and  height  (c)  of  a  legment  of  a  circle  being  glTco,  reqnizedA* 

diameter  (d) : 

(o-=-2)«-^3  rc-d. 

8.  The  number  of  degreea  (c)  in  the  are  of  a  sector  and  the  diameter  (d)  of  th^ 
i-irde  bting  given,  required  the  area  (a)  of  the  lector: 

cx3.1416^360xd+axl§d-a. 
0.    The  greater  (c)  and  lees  (d)  dlametera  of  a  circular  ring  being  given,  lequiied 

the  area  (a) : 

c«—d<X.  7854 -a. 

10.    The  greater  (c)  and  loas  (d)  diametera  of  aellipee  being  given,  leqnired  tbe 

area  (a) : 

c-dx.7854     a. 

II.  The  diaiueter  (d)  of  the  generating  circle  of  acomnaon  cycloid  being  give&, 
required  the  Icugth  (a)  of  the  cycloid: 

dX4    a. 

V2     The  diaiueter  (d)  of  tne  geuerating  circle  of  a  common  cycloid  being  given, 
required  the  area  (a)  uf  the  cycloid: 

d^y.7854x:J    a. 
i:t.    The  bane  {b)  aud  parameter  (c)  of  a  common  parabola  being  given,  required 
tin;  altitude  (a) : 

(6  4  2)'?  :-(cX2)     a. 
U.    The  ba8(;  (/>)  and  altitude  (a)  of  a  common  parabola  being  given,  required 
the  area  (c) : 

//.'ax243    c. 
15.    The  baKe  (b)  aud  perpendicular  (c)  of  a  triangle  being  given,  required  tb 
area  (or) : 

bxc  :-2    a. 
IG.    The  base  (a)  and  perpendicular  (6)  of  a  right  angled  triangle  being  given,  re- 
quired the  hyiK)leuu»e  (c) : 

V  a^i     b^  -  c. 

IT.     The  hypotenuHti  (c)  and  one  of  the  gides  (6)  of  aright-angled  triangle  being 
given,  required  the  other  side  {a) : 

\  c^-  b^     a, 

18.  The  longer  («)  and  short  {b)  parallel  sides  of  a  trapezoid  and  the  distance  (O 
between  them  being  given,  required  the  area  (d) : 

a  r  />xc"-:-2    d. 

19.  The  diameter  (d)  or  circiunference  (c)  of  a  circle  being  given,  required  the 
Hide  (a)  of  an  inscribed  squaie: 

dx.7071     a  or  cX. 2251     a. 
30.    The  diameter  id)  or  circumference  (c)  of  a  circle  being  given,  required  the 
side  (a)  of  a  square  of  equal  area: 

dX  .8862--  a  or  cX  .2P2>  - 
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TABLB  OF  RXOUUIB  POLTOOWS  WHOfiS  BWtB 


^Trigon 
Tetragon 
;on 


OB. 


Saptagon.. 
•  Octagon.... 
Konagon... 
1>eGagoii.... 
Undeoagon. 
I>odeoagon. 


3 

4 

6 

6 

7 

8 

9 

10 

11 

12 


.4830127 
1.0000000 
1.7204774 
9.6980762 
8.6880124 
4.8284971 
6.1818242 
T.6942088 
9.3666899 
11.1961624 


Badiui  (fi> 
iMctlbed  CInto. 


.2886751 
JWOOOOO 

.6881910 
.8660264 
1.0382617 
1.2071068 
1.8737387 
1.6388418 
1.2028487 
1.8660264 


ClxolAt 


JBTtZatA 

•7071060 

.8606008 

1.0000000 

1J6288IA 
1.3066628 
1.4619099 
1.6180840 
1.7747894 
lJ>8186If 


21.  A  Bide  (a)  of  a  regular  polygon  l)elng  given,  required  the  area  (c)  • 

22.  A  side  (a)  of  a  regular  polygon  t>elng  given,  required  the  radius  (r)  of  an 
Inscribed  circle: 

nxa=r, 

23.  A  side  (a)  of  a  regular  polygon  being  given,  required  the  radius  (r)  of  a  dr* 
«iunscribed  circle: 

tXa  =  r. 

24.  The  diameter  (d)  of  a  sphere  being  given,  required  its  surface  «) : 

dX3.1416Xd=». 

25.  The  diameter  (d)  of  %  sphere  being  given,  required  its  cubic  contents  |c) : 

d3X^236^c. 

26.  The  greater  (a)  and  less  (6)  diameters  of  an  oblate  spheroid  being  given, 
required  its  cubic  contents  (c) . 

a*X6X.6236-c. 

27.  The  greater  (a)  and  less  (b)  diameters  of  a  prolate  spheroid  being  given, 
jrequired  its  cubic  contents  (c): 

i>*XaX.6286-c. 

28.  The  diameter  (d)  and  altitude  (a)  of  a  paraboloid  being  given,  required  its 
cubic  contents  (c) 

d«XaX.3927  -c. 

29.  The  length  (a)  and  diameter  (d)  of  a  cylinder  being  given,  required  its  con- 
-vex  surface  (s) : 

dX3.1416Xa    ». 

30.  The  length  (a)  and  diameter  (d)  of  a  cylinder  being  given,  required  its  cubic 
«ou tents  (c) : 

d«X.7864Xa  -c. 

31.  The  diameter  (d>  of  the  base  and  the  slant  height  {ai  of  a  cone  being  gi\'en, 
required  its  convex  surface  (s) : 

dX3.1416Xa-*-2=«. 

32.  The  diameter  (d)  of  the  base  and  the  altitude  (a)  of  a  cone  being  given, 
required  its  cubic  contents  ( c) : 

d5«X.7854Xa-«-3=c. 

33.  The  perimeter  (a)  of  the  base  and  the  slant  height  (h)  of  a  regular  pyramid 
being  given,  requireil  its  slant  surface  («; : 

«X^^2    t. 

34.  A  side  (ft)  of  the  base  and  the  altitude  (a)  of  a  regular  pyramid  being  given, 
required  its  cubic  contents  (c) : 

kXb^Xa-i-S-c. 

35.  The  greater  (a)  and  less  (6)  diameters,  and  the  slant  heighth  (c)  of  the  frus- 
tum or   a  cone  being  given,  required  its  convex  surface  (s)  i 

(aX3.1416)  +  (6X3.1416) -J-2XC-*. 

36.  The  perimeter  (a)  of  the  greater  base,  the  perimeter  (6)  of  the  less  base,  and 
the  slunt  height  c)  of  the  frustum  of  a  regular  pyramid  being  given,  required  the 
slant  surface  (<)  x 

a  }  B-i-2Xc^f. 
yt.    The  greater  (a)  and  Ie88(ft)diameter8,  and  the  altitude  (d)  ef  the  frustrom  ol 
a  core  being  giv«a»  required  its  cubic  coments  (c) : 

a«i6«T  (aXft)X.7864Xd4^=«. 
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:».    A  Ride  (a)  of  the  Kreater  \mm,  a  tlcle  (6)  of  tbo  laaaer  bwa  and  the  dtltiderd 
of  the  f  ru»trum  of  a  regular  pyramid  being  giTen,  required  the  cubic  oooAcBti  ii) 

a«T6«  .  (aX6)XleXc4-8^d. 

39.  The  perimeter  (a)  of  the  bsM  and  th«  altttnde  (b)  of  •prlambeiiiffiKii 
retiuired  the  i-onvez  lurface  (<) : 

axb—t. 

40.  A  f4de  (a)  of  the  baae  and  the  altitode  (ft)  of  a  regular  prism  being  fin^ 
re<|uired  its  cubic  coutents  (c) : 

IcXa'Xft    c 


TABLE  OF  BEOULAB  P0LTHKDBON8. 


Kaxb. 


Tetrahedron.. 
Ilexahedzoa . . 
Octahedron  . . 
Dodecahedron 
IcoRahedron . 


v^    I  Surface  (e) 
*°-    EdgeofPoly. 
Faces  hedron  being 


one. 


4 

6 

8 

12 

20 


1.7:i20A0e 
•.OQOOOOO 

8.4641016 

20.6467288 

8. 6602640 


Cabio<liNit«nl8  DUunatar 


(s)  Edge  of 

Poljhadroii 

bebigone. 


(y)  In- 
scribed Siibare 
being  1  the  Bdge 
ofPolyhedronis 


.1178618 
1.0000000 

.4714045 
T.6881189 
2.1816060 


3.4494897 
1.0000000 

1.9947447 
.4490979 
.6C1S846 


M. 


«htEdfiflf 
FolybedwsJL 


81MIII 


41.  An  edge  (a)  f>f  a  regular  polyhedron  being  giTen»  required  its  snifMa  (i): 

V  -'.a*    a. 

42.  An  edge  (a)  of  a  regular  polyhedron  being  glTsn,  require  its  cubic  oonlHtHC 

x-a*    c. 
4:i.    The  diameter  {d)  of  an  inscribed  sphere  being  giTen»  required  the  adfi  i* 
of  the  circuimtcribinK  i>olyhedron: 

y<d    a, 
44.    The  diameter  M)  of  a  circumscribed  sphow  being  glTen*  reqolrad  the  tip 
(s)  of  the  InscribiDg  polyhedron: 

sXd-  a. 


NUMERALS,  OR  NOTATION. 


o'lit 


Nail 

UIM' 

Two 

Throe 

Four 

Five 

Six 

Si"v«!U 

KiKht 

Nine 

T«-u 

Kleveu 

Twelve 


Arnbic.  Roiii. 
0 


1 

2 

,i 

4 

5 

() 

7 

8 

9 

10 

11 

12 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 


Thirtt't-n 

FourtJ'fii 

Fil'teeu 

Sixteen 

Seveiiteen 

Kigbtoeu 

Nineteen 

Twenty 

Thirty 

Forty 

Fiity 

.Sixty 

Seventy 


Antbie.  lioau 
13     XIII 


14 
15 
16 
17 
18 
19 
2() 
30 
40 
60 
GO 
70 


XIV 
XV 
XVI 
XVII 

xvin 

XIX 

XX 

XXX 

XL 

h 

LX 

LXX 


Arabic.  Rom. 
Three  tbouBand  3,000  MMM 
Four  thousand  4,000  IV~ 
Five  thousand    5,000  V 
Six  thousand     G,000M 
Seven  thousand  7,000  VlT 
Ei^ht  thousand  8,000  VIlT 
Nine  thousand  9,000  IX 
Ten  thousand   10,000  X 


Fifty  thousand 

Sixty  thousand 

One  hundred  thousand 

One  million 

Ten  million 

One  hundred  million 

One  thousand  million* 

One  billion t 


Eitfhty  M)  USX 

Ninety  90  SC 

One  hundred  11)0  C 

Two  huudre<l  -JOO  Ci' 

Three  hundred  »M  t'li' 

Four  hundred  400  Ct-i^ 

Five  hundred  500  D 

Six  hundred  60»  DC 

Seven  hundred  TOO  DCC 

ElKht  hundred  MM  UtU 

Nine  hundred  900  t'M 

One  thousand  l.ooo  M 

Two  thousand  2.000  MM 

ArabiCt  Rouuuu 
60,000  L_ 
60,000  LX 
100,000  0^ 
1,000,000  M 
10,000,000  CX3CCCKXXXX) 
100.000,000  CCOCCCKXXXT^ 


1,000,000,000  CCOCIOOOO 

1,000,000,00&,000  CCCCCCCI3009W 

Ah  often  as  a  character  is  repeated,  so  many  times  is  its  value  repeated. 

A  less  character  before  a  greater  dimiuiahes  its  value,  as  I Val— V,  or  I  nl^ 
tra<:ted  from  5=4. 

A  less  character  after  a  greater  increasps  its  value,a8  XI=Xi  I,or  1  added  10«IL 

For  every  p  annexed  the  sum  is  increased  10  times. 

For  every  0  and  q  placed  one  at  each  end  (of  the  character  I),  the  auw  becoia(* 
twice  as  many  as  the  o  placed  singly. 

A  bar,  thus ,  over  any  number  increases  it  1,000  times.    Illustration.— lOJV 

-ccioo,  or  X.  iBsa.MDCCCLXxxm-,  \,%aa»»  u^cc^\uxiu, 

♦  French  and  American  tot  •bbftUau.    Xto^glvaXv 


"  WEIGHTS  AND  MEASURES 


LINEAR  OB  LONG  MEASUBE. 


13       Inches  >«  1  Foot                           Inchea. 

Ftd,           Fordt. 

r  8      F«et     .»  1  Yard                  »            36 

■  55<  Yazds  »  1  BodorPole       »          198 

16X 

40      Bods    »  1  Furlong             »       7,920 

«         660      -       320 

8       Vinl'gs--'  1  Mile  (SUtnte)    =^     63.360 

»      6,280      -    1.760 

-» 

8       Hues  «  1  Lemgne               ^    190»080 

»    16,840      «-    6.280 

— 

^    24 

TlM  English  Standard  unit  of  long  measure  is  tbe  yard,  which  is  determined  from 
Kbe  length  of  a  pendulum  yibrating  seconds  of  mean  time  in  vacuo  in  London  at 
febe  lerel  of  tbe  sea.  The  measurement  is  made  on  a  brass  scale  at  a  temperature  of 
\1P  Fahrenheit.  The  length  of  the  pendulum  thus  measured  is  89 13929  Imperial 
Lnelies;  the  length  of  the  standard  yard  is  36  inches  of  that  measurement  of  inches. 

Tbe  United  States  standard,  of  which  the  State  standards  are  copies,  is  a  brass 
seale  82  inches  in  length  which  is  in  the  oflUce  of  Weights  and  Measures  at  Washing. 
ton  :  and  was  prepared  in  London  for  the  surrey  of  uie  coast  of  the  United  States. 
me  English  u^  United  States  standards  are  identical. 


L.CNOTH  OF  A   PENDU^iUM  VIBBATINa  SECONDS   AT  THE  LEVEL  OF  THE 

SEA  IN  VABIOUS  PLAGES. 

Latitude  OCT  CO*  00« 39.0162  inches 

Latitude  46*  00*  00" 39.1270  inches 

'Waablngton.  Latitude  38*  63^  23'' 39.0968  inches 

Hew  York.      Latitude  40*  42*  40f 39.1017  inches 

liondon.         Latitude  51*  31'  00** 30.1398  inches 

Stockholm.    Latitude  69*  21'  30^* 39.1846  Inches 

SUBVEYOBS '  AND  ENOINEEBS'  MEASUBE. 


7.93  Inches  =  1  Link 

/nc4e>. 

Tut, 

rd». 

25       Links    a  1  Bod  or  Pole 

=         198    = 

16li= 

5^ 

4       Bods      =  1  Chain 

=         792    = 

66    =. 

22    » 

100 

80       CbainR  »  1  Mile  (Statute)  »    63.360    =     6,280    =    1,760    =    8.000    »    39ft 
Engmeers  use  another  chain  which  consists  of  100  links,  each  one  foot  long. 

MABINEBS'  MEASUBE. 


tf      Feet 

= 

1  Fathom 

Fed. 

Ffh». 

0      Fathoms 

= 

1  Cable-length 

= 

720 

7H  Cable-lengths 

= 

1  Mile 

■r 

5.280 

880 

;  statute    mile  =    5280  feet  ^  0.8676806   Nautical  mile 

1  Nautical  mile  =    6085.889568  feet  =  1.1526306  Statute    mile 

1  Squatorial  degreo     =    60  Nautical  miles  =>  69.1578372  Statute    miles 

The  nautical  term  Icm/L  refers  to  a  division  of  the  log  line  which  is  used  to  nscer- 
tain  a  vessel's  motion.  The  number  of  knots  which  run  off  the  reel  in  half  a 
minute  shows  the  number  of  miles  the  vessel  sails  in  one  hour.  When  a  vessel 
eight  miles  an  hour  she  is  said  to  make  eight  lenote.     (Nautical  miles) 
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COtOULAB  MSASUBB. 

m  SeeoBds  ->  1  Minnta  i 

JK  MlsntM  »  1  DegTM  -  S,flOO 

80  DegreM  »  1  Bigs  »  106,000  ->  1^00 

la  Signi  «  1  Oirole  «  M86/NJ0  «  21,600    » 

Erery  circle,  large  or  ranall,  Is  dirided  into  860  equal  parte,  called  degieei 
A  degree  bas  no  fixed  linear  extent;  it  la  alwaya  tbe  860th  part  of  any 
»bich  it  Is  appUed.  *~  -"7 

00*  ■■  a  Qnadrant,  or  R1|^t  Angle. 

60*  a-  a  Sextant;  or  <  of  a  circle. 

o 

TIME  MSASUBE. 

» 


80  Seconds 

r>  1  lOnnte 

■■OONDS. 

icnvoTBa. 

^  Minutes 

■i  1  Hour 

«         8,600 

• 

%m  Houm 

-  1  Day 

-        86,400  » 

1.440 

7  Days 

-  i  Week 

-      604,800- 

10,080 

365  Days 

-  1  Tear 

-81,686,000  - 

636.600. 

366  Days 

=  1  Leap  year 

»  81,683,400  «. 

637.040 

The  time  in  which  the  earth  makes  one  rerolutlfm  Is  divided  Into 

24  hours  and  a^*  s  15*  per  hour. 

BECKONINO  TIME  7B0H  LONOITUDE. 

To  reduce  longitude  into  time,  divide  the  number  of  degrees,  minutes  an^ 
by  16;  the  quotieut  is  the  time.  This  is  eqniyalent  to  finding  the  differeno 
between  a  deHignated  longitude  and  the  meridian. 

ExAMPLB  1— Ueduce  the  longitude  of  San  lYancisco  into  time. 

Soluixon.  122*  21'  6:^   :-  15  =  8  hours.  9  minutes.  39.5  seconds. 

To  find  the  difference  in  time  between  two  places  divide  the  difference  in  1 
by  15;  the  quotient  i8  the  difference  in  time . 

Kx AMPLE  2— Required  the  difference  in  time  between  New  York  and  St 
eisco. 

iS^oIufton—Longitude  of  San  Francisco.  122*    24'    63^ 

Longitude  of  New  York,  74*    00'    03" 


Difference  in  Longitude,  48*    24'    60' 

48*  24'  60"  -f-  15  —  3  hours,  13  minutes,  89^  seconds,  the  difference  in  tim( 
it  is  12  M.  at  the  Russian  Hill  Observatoiy  in  San  Francisco,  it  is  3  hrs.  13  i 
sec.  F.  M.  at  )he  City  Hall  iu  New  York. 

TO  DETERMINE  LONGITUDE  FROM  TIME. 

ExAMPLB  3 — A  vessel  sails  from  New  York  to  Liverpool,  after  having  bee 
for  one  week,  the  difference  in  time  with  New  York  was  found  to  be  1  h .  51 
Required  the  longitude  from  New  York. 

Solution.  1  h.51  m.458.  X  15  =  27*  Sfl'  15"  from  New  York. 

Thb  lengths  of  pendulums  for  different  vibrations  in  the  latitude  of  Washin 
89.0958  in.  for  one  second;  9.774  in.  for  half  a  second; 4.344  in.  for  third  of  a 
2.4435  in.  for  quarter  of  a  second.  At  the  equator,  N.  Y.,  Paris.  Lend 
latitude  45  degrees,  the  pendulum  is  only  a  small  fraction  of  an  inch  sb 
luui^er  than  at  Waidiington. 

Time  ll6A9lire.— The  standard  unit  of  time  is  the  sidereal  day,  88 
4.00?. sec  in  lular  or  mean  time.    Sidereal  time  is  the  period  which  elapees 
time  of  a  ftxed  star  bejog  in  meridian  of  a  place  and  time  of  its  return  to  thi 
Mean  solar  tiine  is  deduced  from  the  time  in  which  the  earth  revolves  on  iti 
compared  with  the  sun,  making  866.242218  revdutioos  in  a  mean  solar  or  G 
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.^parent  time  is  shown  by  the  sun-dial,  and  Ib  deduced  from  observations 
ine  sun. 

!he  solar  day  is  24  hours  8  minutes  56.555  sec.  in  sideral  time. 
Jie  civil  day  begins  at  midnight,  and  the  astronomical  day  at  noon  of  the 
U  day,  12  hours  later. 

lie  marine  day  begins  12  hours  before  civil  time  or  one  day  before  the 
conomical. 

Dlar  equinoctial,  tropical,  civil  or  calendar  year  is  the  time  in  which  the 
.  returns  from  one  vernal  equinox  to  another,  and  its  average  time  is 
S242218  solar  days,  or  365  days,  5  hours,  48  minutes,  and  47.6  seconas. 
be  mean  lunar  month  is  29  days,  12  h'rs,  44  min.,  2  seconds,  and  5.24  thirds, 
regorian  or  New  Style  is  now  adopted  by  all  Christian  countries  except 
fcsia  and  Greece. 

andard  time  for  the  five  divisions  of  the  U.  S.  went  into  effect  Nov.  18, 
.    When  the  sun  crosses  the  75th  meridian  at  Washington,  it  is  noon,  and 
difference  from  E.  to  W.  for  every  ISdegrees  isjust  one  hour,  so  that  when 
noon  or  12  m.  in  New  York  it  is  8  A.  m.  in  Ban  Francisco. 

TIDES. 

ne  elevation  of  a  tidal  wave  towards  the  moon  slightly  exceeds  that  otthe 
osite  one,  and  the  intensity  of  it  diminishes  from  equator  lip  the  poles, 
sun  by  its  action  twice  elevates  and  depresses  the  sea  everyday,  follow- 
-the  action  of  the  moon,  but  with  less  effect.  Spring  tides  arise  from  the 
/bined  action  of  the  sun  and  moon  when  they  are  on  the  same  side  of  the 
Ji.  Neap  tides  arise  from  the  divided  action  of  the  sun  and  moon,  when 
f  are  on  opposite  sides  of  the  earth,  and  the  greatest  elevations  and  de- 
islons  do  not  occur  until  the  second  or  third  day  after  a  full  or  new  moon. 
3n  the  sun  and  moon  are  in  conjunction,  and  the  time  is  near  the  equi- 
es,  the  tides  are  highest.  The  mean  effect  of  the  moon  on  the  tidal  wave 
&  times  that  of  the  sun.  The  various  conformations  of  shores,  straits, 
B:;,  rivers,  lengths  and  depths  of  channels,  shoals,  etc.,  disturb  the  general 
iS.  A  rolling  wave  20  feet  high  will  exert  a  force  about  one  ton  per  square 
.  The  action  of  waves  is  most  destructive  at  low  water  line.  Waves  of 
nation,  when  reflected,  will  produce  no  effect  at  a  depth  of  12  feet  below 
«urface.  Waves  of  translation  are  nearly  as  powerful  at  a  ereat  depth  as 
he  surface.  The  semi-diurnal  or  free  tide  wave  is  produced  by  tiie  action 
;un  and  moon,  and  its  period  is  about  12  hours  and  21  minutes. 
ides  and  Waves.— The  rise  of  water  which  takes  place  in  tidal  rivers  is 
:  due  to  the  direct  action  of  the  moon  on  their  waters,  but  in  consequence 
;he  change  of  level  in  the  surface  of  the  ocean,  caused  by  the  tidal  wave 
»sing  the  mouth  of  the  river.  The  direction  of  strong  winds,  as  well  as  the 
rylng  pressure  of  the  atmosphere,  considerably  affects  both  the  times  and 
i  heights  of  high  water.  The  tidal  wave  in  the  deep  sea  is  merely  an  un- 
lation;  but,  when  shallow  seas  or  bays  are  reached,  the  movement  of  the 
ter  is  discernible.  The  general  principle  is,  that  in  the  deep  sea  there  is 
[uick  movement  of  the  wave  and  a  slow  movement  of  the  water;  in  the 
lUow  sea  there  is  a  slow  movement  of  the  wave  and  a  quick  movement  of 
i  water,  which  is  called  the  Tidal  Current.  Such  currents  have  much  to 
with  the  formation  of  bars  at  the  mouth  of  rivers.  Therefore,  unless  the 
rbor  engineer  have  a  full  knowledge  of  their  set  and  force,  and  of  their  con- 
iction  with  or  opposition  to  Ocean  Currents,  his  plans  of  improvement 
y  be  rendered  abortive. 

THE  PLANETS. 


•Iame. 


reury 

lUS... 

•th.... 

rs 

dter.. 
urn  .. 
inus.. 
)tune... 


Diame- 
ter. 


Miles. 

2,%2 

7,610 

7,916 

4,920 

85,S90 

71,904 

83,024 

86,620 


Mean  Distance 'Least  Distance 
from  Sun.     i   from  Earth. 


Miles. 

85,000,000 

66,000,000 

91,000,000 

139.000,000 

476,000,000 

872,000,000 

1,753,000,000 

2,746,000,000 


Miles. 

47,000,000 

23,000,000 


62,000,000 
419,000,000 
881,000,000 
1,746,000,000 
2,629,000,000 


Greatest  Dis- 
tance 
from  Earth. 


Miles. 
186,000,000 
160,000,000 


215,000,000 

952.000,000 

1,014.000,000 

1,929,000,000 

2,868,000.000 


No.  of  Days 
in  its 
Year. 


88 
225 
865 

687 

4,333 

10,759 

30,687 

60,127 


is  supposed  that  A^t  Centauri,  one  of  the  brightest  stars  of  the  Southern 
nisphere,  is  the  nearest  fixed  star  to  'the  earth.  Its  distance  from  the 
th  is  reckoned  to  be  20,000,000,000  miles.  A  ray  of  light  from  this  star  is  3 
rs  and  3  months  in  reaching  the  earth. 

.«ffnetic  Pole  is  nearer  to  the  U.  8.  by  1,400  miles  than  the  geographical 
a,  and  is  the  pole  of  Aurora  Borealis  or  center  of  greatest  e\ect,T\fi».\xa».m- 
ation.    This  center  is  now  due  north  of  U.  8.,  but  is  conatwiWj  ^«t.Ti^"ti«, 
n  E.  toW.,  and  400  years  ago  was  near  SpitzbeTgen.    A.t  X\i\a  TEia.«tiftVi^<i 
a  the  compass  needle  refuses  to  perform  its  legular  tunctioii,  «wTl^  Xax^  ^"^ 
He  in  «  vertical  plane  stands  straight. 
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BQtTARX  cm,  SORSUCE  HBASURK. ' 


111  Bqiiai«Ineli«4i^lB4 

9  Square  Feet, 
lOK  Bquan  Yards, 

40  ago—  Bods,  or  Pemfcn 

4  Boods, 

640.  Acres 

36  Bqnaie  MUee,  (6  miles  sq.) 

16  Petches, 

10  Square  Cheins, 


=  1  Square  9DOt» 
e  1  dquare  Yazd« 
si  Square  Rod, 
or  Percli, 

—  IBood, 
B-1  Acre, 

-i  1  Bqnsce  Mile, 

—  1  Tnwnship, 


1  Sqoere  Foot  ^ 

I  Sqnere  Yard  --^ 

1  SqmareBod  ^ 
1  Square  Chain  -= 
1  Rood 

1  Acre  --^ 

1  Square  Mile  » 
1  Township 


BQUARB  noHsa. 

144 

1,»6=- 

89,904=. 

697,964» 

1,868460=> 

6,273,640» 

4,014,489,600=» 


SQU. 


9 

4,S66  • 

lOJBOO  > 

4S,M0  « 

373Tt.400  ' 


•  1  •^uare  dudn, 
'  1  Acre, 

iQUABX  T. 


811.1 

sq. 

■q- 

y 

ft 

T 
iq.cil 


i 

1 

T 

lUej 
I  the 
T 


SQUAU  mam,  |  ^cr^ 


a44,021,626.600»l«008,022,IOO 


90^ 

484    . 

1.310    . 

4340     : 

8,007,000    > 

111,618,000    . 


II 

# 

lOMN 
3,686^ 


A  equare.  as  uaed  hj  mechanics.  Is  10  feet  squsrs,  or  100 

More  frequently  than  many  might  suppose,  sqnsre  inches  and  inoh< 

feet  and  feet  equare,  etc.,  are  renrded  as  being  of  no  difhrenee.    Bj  9  feet  sqi 

la  meant  a  square  figure  each  side  of  which  is  0  feet;  botby  Osqnare  feet  ie  mei 

email  equaree,  each  1  foot  long  and  1  foot  wide.    It  will  then  be  seen  that  then  li 

no  diffcrenoe  between  1  foot  equare  and  1  square  foot;  but  by  Increasing  the  numbs 

abore  1.  the  difference  rapidly  increases. 

The  diflBcenoe  between  ((  feet  equare  and  6  equare  feet  is  90  square  feet 

Tha  diflbrenoe  between  1,000  feet  equare  and  1,000  equare  feet  999,000  square  M 


CUBIC,  OR  SOLID  MEASURE. 


1,728 

27 

16 

8 


Cubic  Inches 

Cubic  Feet 

Cubic  Feet 

Cord  Feet 

24K  Cubic  feet,  or  16^  feet  long.  IH  feet) 
high  and  1  foot  wide  | 

40      Cubic  Feet  of  round  timber,  or  \ 

SQ      Cubic  Feet  of  hewn  timber  I 


1  Cubic  Foot. 
1  Cubic  Yard. 
1  Cord  foot. 
1  Cord  of  Wood. 

1  Perch. 

1  Ton  or  Load. 


A  cubic  yard  of  earth  is  called  a  load. 

A  square  of  earth  is  a  cube  measuring  6  feet  on  each  side,  and  is  equiralent  to  ill 
cubic  feet. 

In  civil  engineering  the  cubic  yard  is  the  unit  to  which  estimatee  for  excavatiois. 
embankments  and  levees  are  reduced. 

in  commerce,  the  cubic  foot  is  often  the  unit  on  which  charges  are  estimated  tad 
made  for  freight,  the  space  occupied  being  measured. 

OBiaiN  OF  TROY  AND  AVOIRDUPOIS  WEIGHTS. 

From  the  time  of  William  I  to  Henry  YII  of  England,  the  standard  of  weight  ire 
determined  by  the  weight  of  grains  of  wheat;  32  grains  taken  from  the  middle  of  ib> 
ear  and  well  dried,  made  the  weight  of  a  penny,  or  a  peniurweight,  90  pennyweighti  tf 
ounce,  and  12  ounces  a  pound.  Henry  YII  changed  this  weight  and  introdsoii 
another  pound  in  its  place,  which  was  9^  of  an  ounce  heavier  than  the  old  pooni 
The  same  divisions  were  retained,  but  the  number  of  grains  in  a  pennyweight  im  | 
changed  to  24;  although  the  name  was  still  used,  it  had  no  referenoe  to  the  weiikt 
of  grains  of  wheat.    This  is  the  Trov  pound  of  the  present  time . 

Henry  YHI  introduced  another  weight,  for  the  purpose  of  weigliinif  meat  in  thf 
market,  which  is  the  Avoirdupois  pound  of  the  iwesent  time. 
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TKOT  OS  uurr  weioht. 


nnjwelfhM  -      1  Ounce.  =.  UO 

incea  =      1  PoBnd.  »         C,TM        ==  3« 

riOTponDdlithaiUitdudDult  of  weight  of  the  CnltM  fiUt«  Ulot. 
il  *lth  tlw  Troy  ponml  of  EHgUnd  mid  dorlvH  iti  tuma  from  Troy  N 


tli.«ltjo( 
Huod  1>  eqnlnlant  to  the  veiglit  of  Ti.ntfi  cubic  locha  of  dlatllled 
nmlmtuB  dsDiltJ,  or  tl.SlSI  cnbic  lDoh«,  61*  Fahnnhtit,  buam- 
'b«.  In  botta  CUM. 


SIDE  or  A.  squuiE 


A  aiTEK  MUMBMB  OV  AOUd. 


, 

81 

■■ 

t™. 

aido. 

im». 

llde. 

Asm 

aid«. 

J-f.    711. 

al    is 

, 

3  S-B. 

awu 

■■  ti^  ^U 

- 

lUi 

IK 

^ 

BS 

TM 

»V 

■■  S  !S 

im 

, 

:?•■ 

li* 

lau 

ss 

Sli 

B!i.. 

KIK 

H 

..    VK    an 

IV 

UK 

S'i 

1^::: 

ofli 

«!i 

VH.. 

,t  gtDuad  bclnc  fivui  n^alnd  tte 


l/«560  X  fl  -  t. 

UILL3  IX  THE  ABBA.  O 


', 

NDmbtr. 

Feot 
Apart. 

Numfcer. 

Apwt. 

Number. 

Apirt. 

Kiimbs. 

iin 

an 

«VJ 

IM 

«< 
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AVOIXDVPOIS  wnosT. 
Short  Toa. 


la      Oun.H  ~  1  Pound  -         !/»»    —  MS 

•a     Pound*  -  1  Q'rter  —     IIS,oao    —       S,M)     -         MO 

«     QuuMn  -  1  Ovt.  100,000   -    it.eoo   =    i.eeo    —    lot 

90       Cwt.  =  1  Ton        -11,000,000     -     M3,0I»     —    39,000     ==.  3,000    = 

Ehsuih  OB  Lose  Ton. 

37H  OnlDB  —  1  Dnm  Oraba.  Drami.  Om. 

It      Dt»m«  —  1  OunoB      —  1S7J1 

IS      Onnc«  -  1  Poaud      —  7,000     -  2H 

ill      Poandi  —  1  Owt.  =  TH,a00      ^       K,ST2    ^     1,793 

10      Cirt.  —  1  Ton  —     IB.OSO.OOO      —     >73,MO     ^   as.MO     •=    : 


The  ■Tolrdupola  walgbt  of  the  United  Butfi  ud  Enfiliind  mn  Idantlcil. 
nnt  In  fact  upun  eiiallng  Dlecea  of  bru^  nhlch  have  been  declared  br  li 

ihennltior  theiijitem  ;  taaVilAK  ol  ttaeie onlti an mppospd  ■-  < ' 

D  welgbt  to  a  cnUo  iDOh  ol  dlntllled  water  vhan  th*  condtliou 


mpposfd  to  be  oiaetlr 


1  cubio  Inch  of  dlstlllad  valor  at  Ita  maritnnna  dnudtr  —  Wi.eas  Knini 
3S9 .4SB  gialni  SI*  Pthniulialt,  bwomMw  at  X>  Inohea  in  both  cuea. 

1  cubic  footo/  dlatllled  water  at  Ka  mailmllin  denaltf  —  82.37907  poanda  .' 
daiiOli!  or,  ei.KUM  pounds  ATolidopol*  n*  Fahnnheit,  baioiueter  at  SOiDCl 


RELATIVE  VALUE  OF  AVOIBDVPOia  AND  TROV  WEIGHTS. 


Atdrlu 

Ailia.ZHiai.  h>  3niu  t  Tkj  W^eIiU. 

I107  CM.  Mull  to  Qiiki  k  ATCiBhpdi  T 

-  a«.    = 

o.«," 

P«-«- 

-a^ 

Or.,  =    On.    =  0» 

"D^^T 

DPQB. 

1,7S0 

4 

li 

1 

aliuo 

aiin 

3.500 

J 

J 

^ 

a,MW 

» 

JJ 

!! 

*,i-00 
E,7U0 

s» 

! 

S.6M..'> 

14 

11 

Idnm  ATOtrdnpoU  -  IT^i  orS7.3UTt  Enlua 
I  pound  ATolrdupota  h  ^W  of  1  pound  Troj. 
looaoB  AToirdupola      =    tjl  »(  I  oono*  Tioy. 
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▲POTMSOABIES'  WXiaKT. 

30  Grcla*— (gr.)  «  1  flonpla       a       gr.  g  ^ 

3Sarapla»~(^)  ^  1  Dram  »  00 

SDnunft— (^)  —  1  Oubm  »         480   a      24 

12  OniKMft— (^ )  —  1  Pound  »      5.760    »    288       —96 

The  grain,  the  oanoe  and  the  pound  of  this  weight  are  the  same  as  those  of  Troy 
iv^eight. 

MEDICAL  DIVISIONS  OF  THE  QALLON. 

60  Minims— (M)  —  1  Flnidram  M       f  z           f  7 

BFluidramfl— (f  ^)  =  1  Fluidounce       =  480 

WFluidounces— (f  ^)  =  1  Pint                    =  7,680  »=      128 

8  Pints— (O)  =  1  Gallon  (Cong.)  »  61,440  =  1,024  «  128 

O  is  an  abbreviation  of  octam,  the  Latin  for  one-eighth;  Cong,  for  oongimriunit  the 
for  gallon. 

1  Common  teaspoonfnl  =  45  drops. 

1  Common  teaspoonfol  =  ^  common  tablespoonful    =»    Ifluidram. 

.  1  Common  tableei>oonfnl  =  ^  common  teacup    »   about  ^  fluidounce. 

1  Common  teacup  =  about  4  fluidounces. 
"          1  Pint  of  water  =  about  1  pound. 

^■,      S^  is  an  abbreviation  for  fictpe,  or  take;  g  mi»  'oi^  equal  quantities;  J.  for  1;  ij.  for 

.2;  iij.  for  3;  at.  for  lenu,  or  half;  gr.  for  grain;  P  for parUoula,  or  little  part;  P.  aeq. 
^^  for  equal  parts;  q.  p.,  as  much  as  you  please. 

LIQUID  MEASURE. 

OxUt.  Pintt.        QMorte.        GaUont. 
=               8 

=              82    =  8 

=        1,008    =:  262    »        126 

=         2,016     »  504     s        262        »        63 

The  United  States  standard  unit  for  liquid  measure  is  the  gallon »281  cubic  in- 
Alias s8. 3386822  pounds  of  the  standard  pound  avoirdupois  of  distilled  water. 

The  English  standard  is  the  Imperial  gallon=:277.2738 cubic inches=  10 pounds 
i^voirdupois  of  the  standard  pound  avoirdupois  of  distilled  water. 

In  some  Statu  the  barrel  is  estimated  at  ZIH  gallons,  and  in  others  at  32.28. 

DBT  MSASUEE. 

2  Pints  =  1  Quart  Pints.  Quartt, 
8  Quarts             =               1  Peck              »                  16 

4  Pecks  =  1  Bushel  =>  64  =  32 

The  United  States  standard  unit  for  dry  measure  is  the  old  English  Winchester 
Vosbel,  and  contains  2,150.42  cubic  inches  or  77.627413  pounds,  of  the  standard 
ponnd  avoirdupois  of  distilled  water. 

Tlia  heaped  bushel,  the  eone  of  which  is  6  inches  above  the  brim  of  the  measure, 
ooniains  2,747.7  oubio  inches. 

In  New  York  a  bushel  contains  2,218.191  cubic  inches,  which  is  the  same  as  the 
Iimperial  bushel  of  England.  33  English  or  Imperial  bushels  ore  equal  tj  .34.tK 
WlsMb«K«r  or  Usltad  Slakes  boshels. 


^    4      Gills 

= 

IPint 

2     Pints 

= 

1  Quart 

-     4     Quarts 

= 

1  Gallon 

i  81 3!i  Gallons 

= 

1  Barrel 

3      Barrels 

= 

1  Hogshead 
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WHEAT  OUADES. 

>Vel;jht,  color  and  cieanliueas  %re  Ihe  principal  ronaidenUions  in  d*;terminiii(  ik 
grad«ior  whekt. 

Tta«i  wonl  club  is  iwmI  In  America  and  otharoonntries  to  designate  a  Undwaptda 
of  wheat,  but  iu  Liverpoui  it  la  uaed  only  to  deilgnate  the  beet  quality  or  tki 
hifheat  grade,  and  in  thitt  murket  any  kind  or  species  of  wheat  of  the  qoalitjcf 
the  grade  la  called  Club  Whe:it. 

In  Liverpool  the  grades  are  Club  and  Awn^fe,  and  buyers  are  further  guided  tf 
subdivisions  of  theM  grades. 

LIVERPOOL  WHEAT  GBADES. 


Grades. 


Ilrst  Division. 


Ko.       Name. 


Club. 


I 


Average.. 


No.       Name. 


Choice, 


Ck)mmon. 


Choice.. . . 


Common. 


Second  Division. 


No. 


1 
2 

1 
2 
3 

4 

1 
2 
8 

4 


Weight  per 
Bushel. 


68     lbs. 


68 
63 

63 
63 
60 
CO 

60 


lbs. 
lbs. 

lbs. 
lbs. 
lbs. 
lbs. 

lbs. 


67)<lbs. 
67  H  lbs. 
57 H  lbs. 


Color. 


i  Extra  ) 
j  Whits) 

White. . . 

Light.... 

Dark 

Dark 

Light.... 
I>ark 

Dark.... 
Ught.... 

Dark 

Dark 


deaalinssi. 


Clean. 
Clean. 

Clean.  rofhergnk 
Mixed  wifh  dost  oi 
Clean. 

^**"-     rothsrgnli. 

Mixed  with  dust  lai 

Clean. 

Clean,     [other  gnii- 

Mixed  iHth  dost  lai 


In  some  of  the  wheat-growing  districts  of  OaUfcmia  baysn  have  introdnoed  ttm 
grades,  which  have  been  adopted  only  to  a  limited  extent,  they  are: 

1.  Weight,  63  pounds;  Color,  light;  Clean. 

2.  Weight,  62  pounds;  Color,  dark;  Clean. 

3.  Weight,  57^  pounds;  Color,  dark;  Mixed  with  dust  and  other  grain. 

TuK  Knolisii  Quarter.  -The  English  Quarter,  at  which  wheat  is  quoted  in  tls 
English  reports,  is  56()  pounds,  or  one-fourth  of  the  ton  gross  weight  of  2,240  poondl 
The  English  legal  bushel  is  70  pounds,  and  consequently  8  of  thoee  bushels  is  i 
quarter— equal  to  9|  of  our  statute  bushels  of  60  pounds. 

WEIOUT  OF  GRAIN,  PRODUCE,  Era,  PER  BUSHEU 
Minimum  Weight  according  to  the  Laws  of  the  United    84ates. 


Wheat per  bushel 60  lbs 


Corn,  In  the  ear. 
Cum,  Hhelled.... 

Rye 

Buckwheat 

Barley 

Oats 

?ea8 

Wtiite  Beans 

Castor  Beans 

Irish  Potatoes. . . 
Hweet  Potatoes. . 

Onions 

Twrnips 

Dried  Peaches... 
Dried  Apples 


70  1bB 
.66  lbs 
.56  lbs 
.48  lbs 
.48  lbs 
.32  lbs 
.60  Iba 
.60  lbs 
.46  lbs 
.60  lbs 
.55  lbs 
.57  lbs 
.55  lbs 
.33  lbs 
.26  lbs 


Clover  Seed per  bushel .  .M  Ite 


Flaxseed. 

MUlettSeed 

Hungarian  Grass  Seed 

Timothy  Seed 

Blue  (irass  Seed 

Hemp  Seed 

Fine  Salt 

Salt,coarse 

Com  Meal 

Ground  Peas 

Malt 

Bran 

Stone  Coal 

Lime,  unslacked 

Plastering  Hair 


«• 


«c 


..561ta 
..fiOlta 
..fiOlta 
..45  lb 
..44ni 
..44lki 
.16711s 

.lam 

..Mill 
..24  ns 
..3811* 

..aoihi 
..soils 

..30 IW 
..  Slb, 


The  number  of  United  States  bushels  in  a  quanty  of  grain  is  equal  to  its  measure 
meut  iu  cubic  inches  divided  b>  2,150.42. 

BxAMPUC  1.    Required  the  number  of  bushels  in  a  bin  even  full  of  grain  thf*  ii- 
aide  dimensions  being— length,  12  feet;  width,  7  feet  5  inches;  depth,  6  feet  6  incm* 

^•iii*i'ei».    Reduce  to  inehes.    144x89X784-2190.42  ^464. 8(i  bushels. 

In  mewur^.ng  fruit,  vegetables  and  other  substances,  the  "heaped  bushel "  is  tt( 
ne<ienr«inent;  for  this  divide  the  number  of  cubic  inches  by  2,747." 

Note. — For  bins  of  wheat  where  machinery  causes  jar,  add  6< 
tke  abore  solution.   8tUl  bias  fiUed  with  No.  1  wheat,  fAd  ^^/; 
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TOrtlfB  Vetsht*  &aa  H«umr«a  m  U.  8;  Honlraleata. 


ArceBllne  Rev 


Giu,  BoiDbnf .... 
Corah,  nifnlm 


1  Ardeb 

?.  Aideb-MUMh, 


1  Denb.... 

IFlc .ii.Ei     - 

1  Plo,  geometric .'A.i'S   " 

1  KaBsaba .„ 11.65(1. 

1  Mile -2,l«ya«. 

1  Fvcldan  el-[isach 

„ SS2MBcre 

1  Fcddan l.OSmcrea 

1  RolWl 9821  lb. 

3  Oka i723alh». 

a  Boobak -,.-1.68*  gaii. 

J  ArdBb 7.B90T  hush. 

1  Maregtui ifPotl  hr. 

Alepp*  aud  Sj-rls. 

IDca^ "■  "•"" 


1  Fie. 

Road 


liiM   ■ 


21  .MS  Ini. 


[  puted  by  time. 

■  |Rob(TarEab) S.lllna. 

l  Pic  (Arabic) 18.SB   " 

•lPlo!Tiirklrti)..„24.02   " 
Allf-Hla,  SlwlH. 

''.IPslmo S.B08  Ins. 

■iVara 3-..SS2   •' 

2  AmalerdmiB,  Hoi  lmi«. 


u- .i-erjB  «( 


St  Vat 40oub.  ft. 

J.  Fun 11.275  Ina. 

aEUataloth) M.9i  ' 


Suertea  de  Esuncii 


....27,D1U  sq.  (iinis 


JorhBTt e.BMxq.  " 

KlBfter,  qiudrat 

.3.'i.854sq.  " 

Cabe  FiiB.„..1.115$  GU.  ft. 

Vote 0,8642  gn. 

Ptimd... l.Z3J71b, 

Centner.„ 12S.*7  lb«. 

VlerteCV.'.'.'.'.'.'."3.il«    "  ' 


lletze I.SDIS  bneh. 


Klaftel. 5.9055  a. 

atQnde'Q."'.'.'.'.'.!!!!i,SaO  yd«, 

UoTgen 0.8896  acre 

Pl\ind l.liaaibi. 

Slntu S,3U14  gala. 

Mailer. _  4.1X8  buib. 

Bsrbat?  Slutaa. 
FIc,  Tunis  Iliien.tS.bZlng. 
■•      cloth.2B.49  '■ 
■■    TrtpoU ..21.78  " 


Morgan  (TagHWltl . 


Pfuiid „.„8*J2  gis. 

Einier IMIWH  gatl. 

Sdbetlbl  (dryl._B.U9  gals 


"    Calcntta...  1.217*   ■• 

Kntty .9.8175  iq,  yds. 

Hggah,  BengBl 


Haand.  BombBr.... 


Maniid,  Benintl 

_ m^  lb».  a 

Candy.  Bombav. 

JMI66.B 


ga — 1.672  g> 

n,Bahia...R.5.Wi;i 


Arroba. ■.'.'.'.".".*.".'.".! 
Quinlal  130.06 


Panpnda D.5  ""^ 

Libra 1.0148  lb. 

FoM. .". .".11  .KwHa', 

Uorgen .2, 1 1«M  iuma 

„„-      "*'•-         ... 


It  Jihifjland 


yceB.  Paraguay,  Qtucavj , 


TIIK  (iRKAT  PYRAMID  JEEZEH 


P*i«l«B  Welsktt  «■«  Mm 


1  Uilanel, M!  ' 

ISlHi-clialiB 1  mK 

I  C.'hBIlB.liiltlold^tD.snst 
lLl(Fq.lDl>w.)._7.;aiW|.  ' 

I  Hai](iiu.nie*4).r^K  "    ' 

IPuorRunst>q.  mets.) 

SMhijA 

1  Trn  (BO.  mew.)  TM  iq.  I 
1  Uu  or  II&u  (Fq.  meu.) 

ik'lng.'lilo'iiiaTBiiKun- 
1  Ten  [mxtAT., A^  gri. 

1 1-iaago'"^!'' 


:iilty I'-illi 

LtJgBl 


niblii  aiad   Taai 


Lifipimd .17.3CT  lbs. 

Aiil[er..,.V,;.'.V..B'o;(i<Bala. 

Skppi* DA'"  bush. 

F)errfi„gkiir...O!rKW    " 


1  GlomHtu _.0.LM<J4  acre 


Sa  Inda/or  Metric  Syi- 


.^tLfliamtle 

■'.■.■.■.■■..rT.nu 


BhiII  (wine) liLS»  gall. 


Uorgea .....AS  ITS  aere 


Oarah  2.3S7  ll 


iiidj 14.a»  ■■ 


;i;lta. 


Oka(llqnid)... 
iBillKn  Empire, 

Ady,  Malabar..   ■"  "  - 


Yanl,  B 

Sen  (cubic)  Bi.UZM 


.IT.IZS  ■_; 
sil.Td. 


2.a>l7B71bi. 

Sec  trparaU  proeinixt. 
timtr." 
The  metric  igtlem  ft  fn  lue. 
tiK  Ilallaii  namei  qftehidi 
art;  Xrtm,  Ara,    Uteo. 
UmmNui,  mcro,   tbiidala 


Mlgllo  „.„ l.VX  DiUi 

Mlgliago 0,7*87  acn 

-Mojndii oes  ■■ 


Kl— lOSun ll.BTBlid. 

Klyoka-sh&kutll.STo  " 
Kqji .  a-Khaku1 14 .8417^  IB 
Ken-«K1....SR.11«  " 

t3o-ioKi...^n.u^  - 


FootTArcEiSSTTSS 


m&or.r 

S~' 

■asj^ 

Sas.:::;: 

-^« 

Ulgllo 

j^M 

Rl  (mariae) 1.IKI7  " 

Rl  (long  meu.)  2. 1401  u 
'nubo{«q.).8.95»iM.  J* 

Tan  (sq.) O.J461«m 

Chofsq.) ..ZiiWtcsm 

Rllsq.) 5.BiW    ■' 

Shi  (aiDir) COOSSHfc 

Mo,  10  ahi  "  ...o.naasa  - 

Rln.  10  Mo  "  ...O.UXn  " 

Fun.  10  Rln  "  -^.snlM 
Momme        "  ....Sfti^' 

Kin  or  Catty  " ft  ft 

Kwan  [avoir.)  8.18i;niii 

Ptcul        •■         l»  ■• 

Sal  aiquid)....O.OI2TOIiIll 

Sbttku-     0.127M" 

Oo.  lOShaku  (llqald).- 
iSroillD 


isu^j 


(dryl....ll 
ika,  10  Si 


ofllq.ll.SSBltl 
J  (11q..l  8,9703(11 
To  (liquid),,.. 

89^033  (•» 

.UIK12291S1*. 

a.oxaaix'tL 

Oo.)l}BhBku(drymeu- 

nre) O.aaMlKpl. 

Sbo.  10  Go  (drv  mcai- 

ara) ~ 1.61+i68ql. 

To,  10  Sho  (drr  m«l 

ure) 2.01S2lp«cB 

Knkn.  to  To  (drr  nieu- 
nn) s.Ol^ia  bah. 


...'dusSgnlB 

....(ii.aSi  it» 


^     ■■  I- 
r7^s_ii 

I 
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Mexicm  Welffltts  and  Measures. 

iCabimbbs'  MbaBDBE.— The  Braza  (used  for  making  BoundingB)  «■  3  varas  of 
rgos,  «  1.8718  meto«.  2,320  vaMs  of  bnrgoa  *m  1  inaHae  mile ;  8  maarine  miles 
'  6,660  varas  of  burgoa)  a  1  marine  league. 


Mexican  Land  or 

Square  Measure. 

Equiyalents  Metric. 

Equiyalents  English 
Square  Measure. 

£1  uare  vara 

o.      0.702244  sqmetr 

e=  1,089.  sqr.  Inches 

2    Caballeria    or 

=B  1  Fanega  legal  de 

!76xl84  yaras. .... 

sembradura  de 

ma] a  ........... 

a     3.5663  hectares. 

—        8.813  acres. 

»4x552Taraa 

al   Caballeria    de 

vXvnTft  ••••••••  •• 

«    42.7963        " 

«     106.76      " 

OOVarasaqoare.. 

*»  1     Fundo     legal 

para  pueblos... 

-  101.338136    S* 

-     249.9       *• 

Legua  square.... 

s  1  Criadero  de  ga- 

nadomenor 

-  196.06  7-9      " 

-483.         •• 

*<            M 

1 .  •  . 

s  1  Criadero  de  ga- 

nado  mayor .... 

-  438.9026        •• 

«  1084JJ       •• 

(«            M 

a  1  Sitio  de  ganado 

fl 

menor 

«  780.27  1-9      •• 

—  3938.         •« 

«<            M 

•  .  •  • 

SB  1  Sitio  de  ganado 

mayor 

=1766  61            •• 

s  4338.          •• 

NoTK.— The  faiiega  of  land  was  divided  Into  almtidet  and  euartermie*,  as  the  fanega 
grain  was  divided  (^see  dry  measures  below).  The  fanega  rural  was  twice  the  fanega 
'al. 


Mexican  (old)  Dfy  Measure. 

Equiyalents  Metric. 

Eng.  Dry  Measure. 

a  Almud 

«* 

Bsl  Copa 

«lCuartilla(id.id) 

a  1  Cuarteron 

a  1  Al'd  or  celemin 
sx  1  Faneea 

»     0.472994   litre 
»     0.946988     <* 
«•     1.891977     " 
a     7.667907  Utres 
a   90.814888     ** 
« 181.629776     «• 

=  ....0.833  pint..,. 
«...  .0.833  quart. . . 
*»  ....1.666     "     ... 

2  Fanega 

s»  ....0.833 peck.... 
—  ....2.498  bushels 

00  Cubic  pulgadas 
400    •• 

—  1  Carga 

*^     •  •  •  •4»«rIrO 

Mexican  (old)  Oil  Measubb. 


Cuartillo  . 

44 

Cuartillos 


^Panilla. 

=  1  Libra-mensural 
B3  1  Arroba-mensu'l 


Equivalents  Metric. 


cs  0.12054  litre 
«   0.606163    " 
—  12.65405   litres 


English 
Liquid  Measure. 


at 0.89  ....  gill 

—  0.89  ....  pint . . . . 

—  2.785....  gallons. 


Mexican  Liqcid  Measure. 
(Excepting  Oil.) 


Cuartillo..: 

Medio  cuartillos. 
Cuartillos 


■B  1  Medio  cuartillo 

-1  Cuartillo 

—  1  Azumbre 

=  1  Galon 


Equiyalents  Metric. 


»  0.22816  Utre 
-  0.4563      •• 
=  1.826       " 
=  3  66       litres 


EngliBh 
Liquid  Measure. 


=  1.G1  ....  gill..... 
=  0.805....  pint.... 
=  1.61  ....  quart.., 
=  0.805....  gallon. 


NoTB.— Tlie  cdntnra  was  given  as  1  cnroba  of  32  cuartillos.  The  botija  or  Jarra 
8  griven  as  20  cuartillos  ;  it  was  also  given  (in  some  districts)  as  18  cuartillos,  or  one- 
I  til  part  of  the  iKtrril  medido,  of  162  cuartillos.  Various  smaller  barriles  were  also 
en,  down  to  140  cunrtillos.  The  castafua  was  M  of  a  barril.  The  nnme  cuarterota 
;geRtR  M  of  a  Umelada  weight. 


Mexican  (old)  Uuuuing 
Water  Measure. 

Equivalents  Metric. 

English 
Cubic  Measure. 

Dedo 

Real 

»  IPaja 

=  1  Dedo.   ... 

=  1  Keal 

SB  1  Narauja.. 
=  1  Surco .... 
=  lBuey 

=3     0.015   litre  per  sec. 

«     0.135 

=     0.279i       '* 

a     2.161   Utres 

=     6.5 

-  312.             " 

=3   0.00053  cubic  fc.  per  sec. 
—    0.00478    •• 

Paranja 

Surco 

tSBuey 

,  Square  vara. 

=    0.00956    •• 
-=    0.0766      ••        "        " 
—    0.23         "        •*        " 
=  11.02     cubic  feet      •* 

»  1  Rquare  vara— 33  x  33  ins.— 1.089  square  In&    A  fall  of  1  pulgada  to  every  9  varaa 
•X  running  full,  but  no  b'^ad  was  required. 


1  HuuarConi.U.U91a. 


:  P:r=l.  Jtfc^M.  ;».*!  :tia. 


^».-&  CnnookUlTSln. 


CcMt _    _ 

Rou:  CK  AiUlL.    LUltL 
Muhd _    a.(n3S  nik 


lidb]/  uvipi 


2.3T51ia. 


MlMai „        Tip 

BMieL _     aiislS 
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HuMilan  'Weichts  and  Measures* 

WEIGHTS. 


Kam£8  of  Weights. 


96  Dole! 
3  SoIatniK^; 
96  Solatnikof 
1.280  Latof  I 

400  Pounds 


B  1  Solatnikou 
«s  ILatou 

32  Lotam  bs  l  pound . . . . 

40  Pounds  t=s  1  Pudon .... 

1 0  Pud      B  1  B^rkovetsoa . 


Equiyaijents. 


a   2.408  Drams, 
ra  0.451  Ounce, 
a   0.903  Pound, 
s  36.120  Pounds, 
s  3.012  Quintals 


Avordnpois, 
«• 


861.2  lbs.  •« 


DRY  MEASURE. 


Names  of  Meahubes. 


30  Cbast 
8  Garnets 

32  Garnets 
8  Chetverik 

24  Osmina 


1  Garnets 

1  Clielverik 
4  Chetverik 

2  Osmina 
12  Cbetvert 


%  Chetverika. 
ii  Osmini.. 

1  Osmina.. 

IChetvert. 

1  Last 


Equiyalknts  in  Eng.  Dry  Measure. 


2.887  quarts. 

2  pecks  7.1  quarts. 

2  bushels,  3  pecks,  4.4  ouarts. 

5  bushels,  3  pecks,  0.8  q^uart. 

8  quarters, 5  bus.,  1.184  pk.,or  60.3 bus. 


APOTHECARIES'  WEXGHT. 

Moaical  DiYisJODS. 

EquiYalents  in  Troy  Weight. 

1  Silutuik     =1-HA  Pound 

=    08.57142  (repetend)  grains,  troy. 
=    1  ounce  =     480  grains,  troy. 
=     1  pound  =  5,760  grains,  troy. 

7  Salotnikof=1.12  Pound 

S4  Snlotnika  =1       Pound 

LINEAR  OR  LONG  MEASURE. 

Note.— Since  1831,  the  English  foot  of  12  inches,  each  inch  of  ten  parts,  has 
l)een  used  as  the  ordinary  standard  of  length  measures. 

Meubures  of  Length. 


1  Skroople  = 

10  Skrooplof^ 

lO  Linii         » 

1  %  Duima      = 

12  Duimof    =s 

7  Footof       = 

1  Arshine 

1  Versta 


1  line 

ILinia  »  1  line 

lDuim=  1-12  foot 

=    1  Vershok 

=s    IFoot 

=  3  Arshine  =»  1  Sajen. . . 
=  16  Verstak  «  28  Duim. . . 
=  600  Sajen    =  3,501  Feet 


EquiYalents  in  Long  Measure. 


0.01    inch. 

0.10  inch. 

1.       inch. 

1.750  inch. 
12  inches  =  1  foot. 

7  feet  =  1.167  fathom. 
28  ins.  =  2H  feet  =  .778  yard. 
0.663  mile  =  212 160  furlo'gs  »  3501  ft. 


SQUARE  OR  SURFACE  MEASURE. 


Square  Measure. 


144  Square  Duim  =  1  sqr.  foot 

9  Square  feet  =1,296  sqr.  Duim 

1  Square  Arshine  =»  250  Sq.  Vershkoff. 

49  Sq.  ft.  s=  9  sq.  Arshine  =»  1  sq.  Sajei. 

2,400  Square  Sajen  a  1  square  Desiatiiia. 

80  X  30  sqr.  Sajen  ==  1  Russian  Acre 


English  EquiYalents. 


1  Square  foot. 
1  Square  yard. 
0.605  Square  yard. 

49  Square  feet  =  5  sqr.  yds.  4  sqr.  ft. 
432  Sqr.  rods  =  2.45  sqr.  Acres. 
2.45  sqr.  Acres. 


CUBIC  OR  SOLID  MEASURE. 


Cubic  Measure. 


1  Cubic  foot         =  1,728  Cubic  Duim 

1  Cubic  Arshine  =  4,096  Cubic  Vershok. . 
1  Cubic  Sajen      =     343  Cubic  Feet 


English  EquiYalents. 


=      1  cubic  foot  =  1,728  cubic  inches. 

=     12.704  cubic  feet. 

=      2.68  cords  =  343  cubic  feet. 


LIQUID  MEASURE. 


Measures  for  Liquids. 


1  Krushka  b  lO  Cbarok. 
IVedro  »  8Shtoffs= 
1  Botchka  s  40  Veder. . 
1  Chetrerik  contains .... 
IVedro  "      .... 


10  Krushka.., 


Equivalents  in  U.  S.  Liquid  Measure. 

^      2.106  pints. 

=    10.828  quarts  =  2.707  gallons. 

=      0.859  pipe      =  1.718  hogshead. 

64  lbs.  of  pure  water. 

30   *•    '•     ••         •• 


THE  (IBBAT  inTRAMlD  JEEZEH 


loovEi'Z 


.    1  Amb*.  «lIM_...4.2l 

....ijcrmMMta.! 


1  Ruihe .4,723«  ydn. 


L  .'.".'.'.'Jl'.'.Z^..vait  r*- 


I  n«..... 


...II.IJSIIK 


8>.S>K 

.„ I 

I  l,ciUB,S,OI»Va 

1  Fanegailo 1 

inu,  7la(gra.rr.6r«  lb; 

ob« r 

liii&l,  CsHtlle 

k.- 

ndoilo MA: 


1  lt«t....'.V.'...J^iXL«T03  Tds.  I , 
I  Levue 3.3SU  milca  , 


loi'.elibs.  I 


•AlsoM 


La  Bj-Btem. 


«'1?  , 


[t:H  uiiU  of  iLnieEQ  In  Ihe  same  an  the  Entrtlih  iinll 
ila  and  lb.  Tioy  Irteiitloal  with  tho  Enillih.  but  ,_ 
itklna  211  cubli'  Inches,  while  the  Imncrlal  gallon  o: 
cubic  Incbos.    To  retiure  English  gailons,  quarts,  ot 

l.-2S)a2i.  and  to  reduce  EnglHi 

*i(oodB,    t  lichee. 
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—     lyruco 2,5096  uuarti 

--    iLibra (pound). l.om lbs. 

■*    IJocli 1.422acTes 

i    ILost ^JMl)Dsfae!s 

.    ICentner 117..'j  Iba. 

-  Crotihaadred  weight),.. 

miiH. 

-  ILul (dry  malt).... 

■    ^ «t.S2  bushel* 

•     ILoadltimbarl  sqUB--   '" 

•         cubic  tt.';'  Inch  planki, 
Wl  Buperflelal  feet. 


J  Marc O.SOTlb. 

IPooul 185.Mlb8. 

JQDlntal 101.41  Iba. 

1  Canlaro...,4.«Sl  gKllonii 
1  F»QKgii 1.67lSl)u»bel 


all. 


lV*Ta 

1  Gent 


■^  Inc 


Livra  (pound),  l.OTBllb. 
Indlo. 

Bongkal 8S2  grain* 


Vergeea....71.1  »q.  rodi 

Catty  (or  "kin").  1.811b. 

Se 0.0^4.11  acre 

Tmbo eieet  square 

Catty l.SSlb. 

Fndor 264.17  gals. 

n>ita. 


dotutal lOl.4llbB. 


.  .lamlce  ....  B.S8  gallon 
I  Last 11?£  buEheU 

IBerkoTBM  .,   .JSl.Ialbs. 


lel  (c 


.4  gallons 
rl.nslbs. 


..^.Squartf 
..l,01«61b. 
..lOl^lbe. 


la  lee  I 


1  Pleul... 

J  Arroba  illquid).4.K3gal.  1 
1  Fanega 1,599  bual)Pl| 

lUaniana 1 


i->w>k. 

Cojran...   3,09Slbi. 

Kpsln. 

Arroba 4.26t  gsllona 

Barrel  (lalilna).. 100 Iba. 
Bult  (Wine).  .140  gallons 
r>eBaialine...l  ,G<Mb  luhel 
Fanega  (liquid),  Htgal'i 
Frail  of  ralilna..  ADlba. 

l««H«alti  4,7fi0   " 

Vara o.n4in  yard 

MlBH  (Koyanv 

ICattf la-ilba. 

ICoyaa 1,667  " 

■ireden. 
L  Tunna 4.5  bnahilf 

1  Can  tar 


3  Last 4.1S0  pouuda 


t  *Atthough  the  metric  Kelghta  a 

^     quintal  1>  imployed  Id  ci 


,.  675  Iba. 


IQuintal 125   " 

IRottle  6Ji    ■' 

lCuaiira,.,ne«rly2acn 


k(pouDdi.l.0143  Ih 
I  Bnerte a,39e  aciet 

rabardryl,  25.40Zllbl, 

■     (llqufd),  4.363  gftl*I 

17Ii,nega{ary),  1.HW  biuh, 

iTradla !51b» 

KallTBHlB. 

ntner 110.24  Ibt 
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METRIC  WBOnrS  AND  MBASUnfii 

Metric  WHfftU$. 

mnigrun  il/lOOO  gram)  eqaalt  %jnM  gnla. 

Centurram  (1/100  gram)  equali  0.1648  fraia. 

Decigram  (1/10  gram)  equali  1 MB2  gnlni. 

Gram  equals  16.4S2  gramt. 

Decagram  (10  gramt)  equali  OJNX27  ounce. 

Hectogram  (idO  grams)  equali  tJSXIi  ounoei. 

Kilogram  (1,000  grami)  equals  %J304A  poundu 

ICynagTam  (10.000  grams)  equals  23  015  pounds 

Quintal  (100.000  gramsj  equali  220.46  pounds. 

Milller  or  tonnea— ton  ifynOJKb  grams)  equals  2fiOlA 

Metric  Drjf  Jfeoturct. 

Milliliter  (1/1000  liter)  equals  0.061  euUe  inefau 
Centiliter  (1/100  liter)  equals  0.6102  cubic  inch* 
Deciliter  (l/lO  liter)  equals  6  J022  cubio  inclMS» 
Liter  equals  0.908  quart. 
Decaliter  (10  liters)  equals  9.06  quarts. 
Hectoliter  UOO  liters)  equals  2.8A  busheli. 
Kiloliter  (1,000  liters)  equals  1JX)6  cubio  yaidg. 

Metric  Liquid  Jfeaturss. 

MiUiUter  a/lOOO  liter)  equals  0X888  fluid  omiflft 

Centiliter  (1/100  liter)  equals  QMS  fluid  oonos. 

Deciliter  (1/10  liter)  equals  0.645  gill. 

Liter  equals  1.0667  quarts. 

Decaliter  (10  liters)  equals  2.6418  nUons. 

Hectoliter  (100  liters)  equals  26.417  gallons. 

Kiloliter  (1,000  liters)  equals  264.18 gallons. 

Metric  Meaeuree  of  Length. 

Mllllmetei  (1/1000  meter)  equals  0.0894  inch. 

Centimeter  (1/100  meter)  equals  0.3937  inch. 

Decimeter  (1/10  meter)  equals 8.987  inches. 

Meter  equals  39.37  iuches. 

Decameter  (10  meters)  equals  898.7  inches. 

Hectometer  (100  meters)  equals  328  feet  1  inch. 

Kilometer  (1,000  meters)  equals  0.62137  mile  (8,280  feet  10  IscilflSX, 

Myrlameter  (10,000  meters)  equals  6.2187  miles. 

Metric  Surface  Mecuures. 

Centare  (1  square  meter)  equals  1,550  square  inches. 
Are  (100  square  meters)  equals  119.6  square  yards. 
Hectare  (10,000  square  meters)  equals  2.471  acres. 

The  Money,  Weights,  and  Measures  of  India,  and  the  British  mod  V-  8 

Bquivalents,  are  aa  follows:— 

The  plc=V^  farthlne 

3  pie=l  piee=l  farthing. 

4  pice,  or  12  pie,=l  anna=l  penny=2 183/4800  cents. 
16  annas=l  rupee=ls.  4d.=32  cents. 

15  rupee8=£l==|4.86  6>^. 
The  rupee  weighs  1  tola  (a  tola=180  grains)  0.916  flue. 

Tb9  sum  of  100,000  rupees  is  called  a  *«lac,"  and  of  10,000,000  a  ''croie!''ol 
rupees. 

'fhe  maund  of  Bengal  of  40  8eer8=82  2/7  poundt  avoirdnpois. 

The  maund  of  Bombay=28  pounds,  nearly. 

The  maund  of  Madras=25  pounds,  nearly. 

The  tola=180  grains. 

The  guz  of  Bengal=86  Inches. 
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THE  METRIC   SYSTEM 


or 

WEIGHTS     AND     MEASURES 


The  syBtem  derives  its  name  from  the  metre,  Thich  ia  the  primary  base  or  unit 
Crom  which  the  other  unitH  of  the  system  are  deriyed. 

When  the  system  was  adopted  by  France  the  metre  was  assumed  to  be  the  ten- 
millionth  part  of  the  quadrant  of  the  meridian  passing  through  Barcelona  and 
Dunkirk. 

The  Metre,  the  Unit  of  Length,  is  equal  to— 

89.37079  inches. 
3.38069916  feet. 
1.093633U65yard. 

.1988423787  rod. 

.0049710593  furlong. 

.0006213824  mile. 

The  Are,  the  Unit  of  Surface,  is  a  square  whose  side  is  10  metres,  and  whose 
surface  is  100  square  metres.    It  is  equal  to— 

155,005.91052241    square  inches. 
1,076.429934183  square  feet. 
119.603326020  square  yards. 
3.953828959  square  rods. 
.098845723  rood. 
.024711430  acre. 
.000038611  square  mile. 

The  Litre,  the  Unit  of  Capacity,  is  a  yessel  whose  volume  is  equal  to  a  cube 
whofte  edge  is  one-tenth  of  a  metre,  and  whose  capacity  is  one-thousandth  of  a 
cubic  metre.    It  is  equal  to — 

61.027051619365944039  cubic  inches. 

.035316580740379810  cubic  foot. 
8 . 453963846838672320  United  States  gills. 
2.113490961709643080  United  States  pints. 
1.066745480854821540  United  States  quart. 

.264186370213705386  United  States  gallon. 
7.043094762720856448  Imperial  gills. 
1.760773690680214112  Imperial  pint. 

.880386845340107056  Imperial  quart. 

.220096711335026764  Imperial  gallon. 
1.816264402879167936  Winchester  pint. 

.908132201439583968  Winchester  quart. 
113516525179947096  Winchefster  peck. 

.028379131294986999  Winchester  bushel. 
11004835566751.3382  Irai>erial  peck. 

.027512088916878345  Imperial  bushel. 

The  Sratnme,  the  Unit  of  Weight,  is  the  weight  of  a  cube  of  pure  water,  weighe«l 
in  a  yacuum,  each  edge  of  which  is  one-hundredth  of  a  metre.    It  is  equal  to— 

16.48234874  grains. 

.0321507265  onnce  troy. 

.0352739399  ounce  avoirdupois. 

.0026792272  pound  troy. 
«  .0022046212  pound  avgixdu^oltt* 
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nieAl«iif«fh)mtli«flteBilardiuiltiinMeofdtiifftotb«d«elmal  teal*  of  im. 

TiM  dMcendiiif  ehaofM  we  d«cifafttod  bj  pNflziac  the  LMkA  vMmtJMiam 
namM  of  the  atondArd  imlti. 

The  aaeeadlag  chaogee  are  derfgnaled  by  imflzbig  the  Greek  '^^*^««^i«  to  tiie 
«aiiMB  oi  the  ataadafd  anlti. 


I>BCi,    ezpneaeathe      10th  part 

CB«n,  ezpreaaei  tiie    100th  pari,    .ww^v, 

MiLU,  ezpreaaea  the  l,000lh  part.    Kilo, 


Dbca,    expreaaea 


10  timea  the  rtlvt, 

lOOflmeatheTalw. 

1,000  iimee  the  Talne 

10,000  timea  the  value. 


MEASUBS8  0F 

i>Bf>pfnnow. 

UEWOTH. 

SURTAOB. 

OAPAOmr. 

VXUWT. 

MilllmetK 

HlUilitre 

Oentilitre........ 

Decilitre 

JAtre 

Milligramme 

Centigramme 

Deeifframme. 

grawnwe 

Decagramme 

Hectogramme 

Kilogramme 

Myriagramme 

Qointal 

1.000th  iMrt 

100th  put 

10th  pin 

Centimetre 

Decimetre 

Metre 

Centiare.. 
Are 

Decametre 

Decalitre.... 

10  time! 

Heotometre .... 

Hectare . . 

Hectolitre 

Kilolitre  or  Stere. 
MyriaUtre 

100  timet 

1,000  timei 

-  10.000  timet 

100.000  timei 

1,000.000  tiBM 

MTriametre. . . . 

Millier  or  Tonnean. 

Methods  of  Reading,— TlM  number  3T.4a6.9M  metres  according  to  the  EnglMi 
method,  is  read: 

Thirty-seven  thousand  four  hundred  and  twenty-aix  metrea  and  nine  hundred 
and  fifty-eight  thousandths  of  a  metre. 

In  the  language  of  the  Metric  System  it  is  read: 

Three  myriametres,  7  kilometres,  4  hectometres.  2  decametres,  6  metres,  9  deci> 
metres.  6  centimetres  and  8  millimetres. 

It  is  also  read  in  a  reversed  direction  by  beginning  with  the  lowest  denominstiui   Y 
instead  of  the  highest. 

The  methods  of  reading  in  all  the  tables  of  the  system  are  the  same  aa  those  here 
explained. 


MEASURES  OP  LENGTH. 


10  Millimetres 
10  Centimetres 
10  Decimetres 
10  Metres 
10  Decametres 
10  Hectometres 
10  Kilometres. 


1  Centimetre. 
1  Decimetre. 
1  Metre, 
1  Decametre. 
1  Hectometre. 
1  Kilometre. 
1  Myriametre. 


MEASURES  OF  SURFACES. 


IOC  Square  Millimetres 
100  Square  Centimetres 
100  Square  Decimetres 

1  Square  Metre 
100  Centiares 
100  Ares 


1  Square  Centimetre. 
1  Square  Decimetre. 
1  Square  Metre. 

1  Centiare. 
1  Are. 
\  U«c«ac«s« 
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Table  No.  11. 


1IKA8UBB8  or 

SQUARE  MRASUBE. 

SUSVAOBS. 

AOBBS. 

BOODfl. 

8Q.  BODS. 

8Q.  TABD8. 

8Q.  FRET. 

aQ.IHGHBB 

1  Sq.  Millimetre. . . 

.00001 

.00107 
.10764 

10.76429 
1076.42993 

.00151 

1  Sq.  Oeutimetre. . . 

.00011 
.01196 

1.19603 

119.603J2 

11960.33260 

.1650) 

1  Sq .  Decimetre  . . . 

.00039 

.03953 

3.95382 

395.38289 

39538.28959 

15.50039 

1  Centiare  

1  Are 

.00024 

.02471 

2.47114 

247.11430 

.00098 

.09884 

9  88457 

988.45723 

1550.05916 

1  Hectare 

1  Sq.  Kilometre.... 

Example— Reduce  647  hectares  to  acres: 
CC7Xa.^71U=l,fiQ8.82  acres. 


Table  No.  1^. 


Squabr 

MEASURES  OP  SURFACES. 

■      ■■ ;;^:3 

Mkasube. 

SQUABS 
KILOMETRES. 

HECTABBS. 

Ares, 

CENTIABE8. 

1  Square  Inch. . . 

.00064 

1  Sauare  Foot. . . 

.00092 

.00836 

.25291 

10.11677 

40.46710 

25898.94531 

.092<^ 

1  hquare  Yard. . . 

.00008 

.00252 

.10116 

.40467 

258.98945 

83609 

1  Square  Rod  . . . 
1  Rood 

.00002 

.OOlDl 

.00404 

2.58989 

25.29193 
1011.67755 

1  Acre 

4046.71020 

1  Square  Mile. . . 

Squabs 

MEASURES  OF  SURFACES. 

Mbasubx. 

SQ.  HETBES. 

SQUABE 
DECIHETBES. 

BQTTARE 
CENTIMETRES. 

SQUABE 
MILIilMSTBES. 

1  Square  Inch... 
1  Square  Foot. . . 
1  Square  Yard. . . 
1  Square  Rod.. . . 
1  Rood 

.00064 

.09289 

.83609 

25.29193 

1011.67755 

4046.71020 

.06451 

9.28996 

83.60971 

2629.19387 

6.45136 

928.99683 

8360.97149 

645.136C8 
9289J.68J.tl 

1  Acre 

1  Fkinar^  MH"  . . 

Example— Reduce  160  acres  to  hectares: 
160X.M167=64.74. 


XVVT    rYRAMLD  JEEZEH 


«.   i: 


^'vb;^'  MExsrRE. 


,  v.-  •  fcX'-?-       *rr"»:c  feft. 


CTDIC  ISCHR 


610270. 5151S8 


•  '♦^ 


'^^    ««« 


.  ^;:>iES, 


Id 


I-EC^LrTtJ*. 


«    . 
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Table  No.  11* 


IIkasubbb  or 

SQUARE  MEASUBE. 

SUXVAGXB. 

A0BX8. 

BOODS. 

8Q.  BODS. 

8Q.  TABDfl. 

SQ.  FRET. 

8Q.  IVCHES 

1  Sq.  Millimetre. . . 

.00001 
.00107 
.10764 

10.76429 
1076.42993 

.00153 

1  Sq.  Centimetre. . . 

.00011 
.01196 

1.19603 

119.60ai2 

11960.33260 

.1550) 

1  Sq.  Decimetre  . . . 

.00039 

.03953 

3.95382 

393.38289 

39538.28959 

15.50039 

1  Centiare  

1  Are 

.00024 

.02471 

2.47114 

247.11430 

.00098 

.09884 

9  88457 

988.45723 

1650.0591C 

1  Hectare 

1  Sq.  Kilometre.... 

Example— Hednce  647  hectares  to  acres: 
6nX3.«nU==l,fi88.82  acres. 


Table  No.  IM. 


Squabb 
Measube. 


1 
1 
1 
1 
1 
1 
1 


Square  Inch.. 
Square  Foot.. 
Square  Yard. . 
Square  Rod  . . 

Rood 

Acre 

Square  Mile. . , 


MEASURES  OF  SURFACES. 


SQUABE 
KILOMETREU. 


.00002 
.00lt)l 

.00404 
2.58989 


HECTABBS. 


.00008 

.00252 

.10116 

.40467 

258.98945 


Area, 


.00092 

.00836 

.25291 

10.11677 

40.46710 

25898.94531 


CENTIABES. 


.00064 

.09289 

83609 

25.29193 

1011.67755 

4046.71020 


Squabe 

MEASURES  OF  SURFACES. 

Measube. 

SQ.  METRK8. 

SQUABE 
DECIMETBE8. 

SQTTARE 
CENTIMETRES. 

SQUABE 
MILUMETBES. 

1  Square  Inch. . . 
1  Square  Foot. . . 
1  Square  Yard. . . 
1  Square  Rod.. . . 
1  Rood 

.00064 

.09289 

.83609 

25.29193 

1011.67765 

4046.71020 

.06461 

9.28996 

83.60971 

2629.19387 

6.4.5136 

928.99683 

8360.97149 

645.136r8 
92899.  G«d:il 

1  Acre 

1  Saoare  Mile  . . 

£campfe— Reduce  160  acres  to  hectares: 
160X.M^7=64.74. 
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Tii1>1«  Nn.   13. 


MKAsriiFH  or 

VULUMKH. 


Millilitre 

(Viitilitn* 

I)«cilitr«; 

Litrn 

localitre 

Heitolitre 

Kilolltr*' 

Myiialitre 


CUBIC   MEASURE. 


CORDS. 

CUBIC  YARD? 

.OOOO'OJ 

.ooooai3 

.(K).  (H)27 

.  0001)1  :W) 

.(KM);. 275 

.0001:i08 

.«M)()27.50 

.001:K)Hl> 

.0027.V.U 

.Ol:;OS02 

.027"01O 

.i:<0«021 

.27.59107 

1.3080215 

2,7591078 

13.0802150 

CUBIC  FEET. 


.0000353 

.oooawi 

.0035316 

.0353105 

.3531653 

3.5316580 

35.3165807 

853.1658074 


CUBIC  ISCHES. 


.O61O2T0 

.0102705 

6. 102TO.il 

C1.027ail.'i 

6lO.2T0-)l.'H 

61O2.70"»1519 

61027. 0.>1519:» 

610270.5151936 


Examplf.—B.cA\\c&  132  kilolitres  or  uteres  to  cords: 
132X. 2759107-  36.42  cords. 


Table  No.  14* 

mp:asurks  op  volumes. 

Cubic  Meaktrk. 

MVKIALITHK8. 

KILOLITRES. 

HECTOLITRES. 

• 

DECALITRES. 

1  Cubic  lin'h.. . . 

.00001 

.02S31 

.70451 

3.02435 

.00010 

.28315 

7.04513 

30.24359 

00  03 

1  Cubic  Foot 

1  (  libit'  Yard 
1  Com 

.00283 
.()7C)4r) 

7(3.4-)134 
302.43.V.»1) 

Ij'it  res. 

.on;;8 

28.3i:);ii 

70l..-)i:{4-2 

3024.:{.V.>'.»2 

MEASURES  C 

►  F  VOLUMES. 

Crmc  Measukk. 

DEC1LIIIIE8. 

CENTILlTUi.S. 

MILLILITKEi!. 

1   Ciil>i<-  Inch    , . . 

1  Ciibii-  Fix't 

1  (  iibic  Yard. . . . 

.103S6 

283.ir):m 

7045.13422 

30-243. :")«.)'.)  27 

1.03801 

2831.53119 
76451.34221 


ir.jjSiUT 

283  l.-).o  1193 

1  Cord  

Example— lieAwcv  '2:i4  cordH  t)  kilolitres  or  steres: 
234X3.02435    848.09  kilolitres  or  steres. 


Table  No.  15. 


Mea^iiu.h  of 

VOMMKS. 

1  M.llilitrc 

1  I'riitilitro 

I  Dci  iiitre 

1    l.itrr 

1  Decilitre 

1   ITcctolitre 

1  Kilolitre 

1  Myrialitre    .  . 


G.M-LON.S. 


LIQUID  ME.VSURE— (U.  S.  Gallon.) 


.()()(/-2(i 

.(M)-204 

.02041 

.20418 

2.04180 

20.41803 

204.18fi37 

2()41. 80370 


QUARTS. 


105 

1050 

10o«57 


.00105 

.01050 

.105(;7 

1.05074 

10.50745 

07454 

74548 

45480 


PIKT8. 


.Examjo/*— Reduce  548  litreK  to  U.  S.  gallons: 
548X. 26418 -144.77  U.  8.  gallons. 


GILLS. 


.00211 

.U0^4.> 

.02113 

.Os4:i3 

.21134 

.84539 

2.11349 

8.4W96 

21.13490 

84.53903 

211.34909 

845.39()38 

2113.49096 

846 

21134.90901 

84539.638 
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Table  No.  16. 


ZiiQtTiD  Measure 

MEASURES  OF  VOLUMES. 

(U.S.  Gallon.) 

MTBIALITRES. 

KILOLITBE8. 

HECTOUTBER. 

DECALITRES. 

1  Gill 

.00001 
.00004 
.00009 

.ooo;<7 

.00011 
.00047 
.00094 
.00.378 

.00118 
.00473 
.00946 
.03785 

.01182 

1  Pint 

.04731 

1  Quart 

.09463 

1  Oallon 

.37852 

Liquid  Meabur-- 

MEASURES  OF  VOLUMES. 

(U.  S.  Gallon.) 

JAtres» 

DECILITRES. 

OENTTT.ITRES. 

MIT.T.ILITRES. 

1  Gill 

.11828 

.47315 

.94630 

3.78520 

1.18287 
■  4.73150 

9.46301 
37.85506 

11.82877 

47.31508 

94.63016 

378.52066 

118.2,8770 

1  Pint 

473  ir082 

1  Quart 

94().30I65 

1  Gallon 

.3785  20H02 

.£rzamj7(«— Reduce  730  U  S.  gallons  to  litres: 
730X3.7852  -  2,763.19  litres. 


Table   No.  17. 


Measures  op 

LIQUID  MEASURE- 

-(Imperial  Gallon.) 

VOLUMKS. 

GALLONS. 

QUARTS. 

PINTS. 

onj.s. 

1  Millilitre 

.00022 

.00088 

.00176 

00701 

1  Centilitr) 

.00220 

.00880 

.017(  0 

.07043 

1  Decilitre 

.02200 

.08b03 

.17007 

.70430 

1    J^itre 

.22009 

.880^8 

1. 70077 

7.04309 

1  Decalitre 

2.20096 

8.80386 

17.(;0773 

70.43094 

1  Hectolitre..    .. 

22.00907 

88.03808 

17(5.07736 

704.^30947 

1  Kilolitre 

220.09r,71 

880. 38084 

1760.77369 

7043.09476 

1   Myrialitre 

22.0.9(5711 

880.}.S(iS45 

17(07.73690 

704:^0  94762 

ZrawipZ«— Reduce  548  litres  to  IraperiHl  gallons: 
548X -22009-  120. (Jl  Imperial  gallons. 


Table  No.  18. 


Liquid  Measure 

MEASURES  OF  VOLUMIS. 

(Imp.  Gallon.) 

mtrialitres. 

kilolitres. 

HECTOMTRES.- 

DECALITRES. 

^  Oill 

-.00001 
.00005 
.00011 
.00045 

.00014 
.00050 
.00113 
.00454 

.00141 
.00r)()7 
.01135 
.04543 

.01419 

1  Pint 

.0.5679 

1  Qu'ivt    

1  Gallon 

.11358 
.45434 

Liquid  Measure 

MEASURES  OF  VOLUMES. 

(Imp.  Gallon.) 

l^itres. 

DECALITIIES.           CENTILITUES. 

1 

MILLILITEES. 

1  GiJl 

1  Pint 

.14198 

.5679  J 

1.13586 

4.54345 

1.41' 83 

5.6T9.J2 

11.35864 

45.434.17 

14.19830 

f 6. 79321 

113.58643 

454.34.572 

141.98303 
567.93215 

1  Quart 

1  Gallon 

1135.80431 
4543.45725 

Example— ^eAwcQ  730  Imperial  gallons  to  litres: 
730X4.54345-3,316.71  litres. 
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Table  No.  19. 


MxAivBxs  or 

HE'JICAL  DIVISIONS  OF  THE  OATJiON. 

VOLUMKS. 

GALLONS. 

PXKTi. 

WtAJTDOmtCEB 

FLUXDBAMS 

xiimii. 

1  HilliUtre 

1  Centilitre 

1  Decilitre 

1  Litre 

.00026 

.00264 

.02641 

.26418 

2.64186 

26.41H63 

264.18637 

2641.86370 

.00211 

.02113 

.21184 

2.11349 

21.13490 

211.34909 

2113  49096 

.08381 

.83816 

8.88168 

83.81685 

888.15866 

8381.58668 

83816. 8563P 

.27062 
a. 70526 

970.52684 

2705.26843 

27052.68490 

U.VH 
162.«1610 
ie23.16l» 
16231.CUIH 

1  Decalitre 

1  Hectolitre 

1  Kilolitre 

1  HTrialitre 

21i;'4.90961 

••»      •••••••• 

JS'xamp{€— Rednce  7  litres  to  flnidonnces; 
7X33.81585=c236.71  fluidoances. 


Table  No.  »0. 


Medical  Div  or 

MEASURES  OF  VOLUliES. 

THB  Qallon. 

ICTBZALITRBS. 

XILOLTZBXS. 

HXOTOUTaBS. 

DECALTIBES. 

1  MiDim 

1  Fluldram 

.00003 
.00029 
.00478 
.03786 

00036 

1  Fliiidotmce.. .. 

.00002 
.00047 
.00378 

0C295 

1  Pint  

00004 
00037 

.04731 
.37K.'S2 

1  Gallon 

f 


Example — Reduce  14  flnidcunces  to  centilitres: 
14X2  95719^41.4  centilitres. 


Medical  x>iv  of 

MEASURES  OF  VOLUMES. 

THE  Gallon. 

Litres, 

DECILITBES. 

CEKTIUTRKH. 

MILLILITBE8. 

1  .alinim 

1  Fluldram 

1  Fluidounce.. .. 

1  Pint 

1  Gallon 

.00006 
.00369 
.02957 
.47315 
3.78520 

.00061 

.03696 

.29571 

4.73160 

37.85206 

.00616 

.36964 

2.95719 

47.31508 

378.52066 

.06160 

3.69049 

29.67192 

473. 1.1082 

378$.  20662 

Table   No.  21. 


Meabures  of 
Volumes. 


1  Millilitre... 
1  Centilitre. , , 
1  Decilitre.... 

1  Litre 

1  Decalitre.... 
1  Hectolitre.. 
1  Kilolitre... 
1  Myrlalitre.. 


DRY  MEASURE— (Winchester  Bushel.) 


1 

bushels. 

PECKS. 

QUABTS. 

PIKTS, 

.00002 

.00011 

.00090 

.00181 

.00028 

.00113 

.00908 

.01816 

.00283 

,01135 

.09081 

.18162 

.02837 

.11361 

.90813 

1.81626 

,28379 

1.13516 

9.08132 

18.16264 

2.83791 

n.  35165 

90.81322 

181.62644 

28  37913 

113.51652 

908.13220 

1816.2644C 

288.79131 

iia5. 16626 

90C  1.322^1 

18162.64402 

/example — Reduce  631  hectolitres  to  Winchester  bushels: 
C'^lX2,83791=1.790.72  Winchester  bushel*. 


h 
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Table  No.  951!. 


I>BY  MKABUBX. 

MEASURES  OF  VOLUMES. 

' 

(Winch.  BuflheL) 

MYBIALIXBE8. 

XIIiOLITBSS. 

HKOTOLITBE8. 

DSCALTTBSS. 

1  Pint 

.00005 
.00011 
.00088 
.00352 

.00055 
.00110 
.00880 
.03523 

.00550 
.01101 
.08809 
.35237 

.05506 

1  Quart 

.11011 

1  Perk 

.88092 

1  Bushel 

3.62371 

Dbt  Measube. 

MEASURES  OF  YOLUMFB. 

(Winch.  BusheL) 

liitrea. 

DEOIUTBSa. 

CKNTIUTKES. 

MILLII.ITBB8. 

1  Pint 

.55058 

1.10116 

8.80929 

35.23716 

6.50580 

11.01161 

88.09290 

352.37160 

65.05806 

110.11612 

880.92900 

8523.71603 

550.58063 

1  Quart 

1  Peck 

1  Bushel 

1101.16126 

8809.29008 

35237.16034 

ANimjpIe— Reduce  123  Winchester  bushels  to  litres: 
123X86.23716=4,334.17  Utres. 


Table  No.  JiS. 


MxAsuBSs  or 

DRY  MEASURE- 1 

Imperial  Bushel.) 

Volumes. 

BUSHETJB. 

PECKS. 

QUABTS. 

pnnrs. 

1  Millilitre 

1  Centilitre 

1  Decilitre 

]  Ijitre 

.00002 

.00027 

.00275 

.02751 

.27512 

2.75120 

27.51208 

275.12088 

.00011 

.00110 

.01100 

.11004 

1.10048 

11.00483 

110.04835 

1100.48355 

.00088 

.00880 

.08803 

.88038 

8.80886 

i8.03868 

880.38684 

8803.86845 

.00176 
.01760 

.nwr 

1  76077 

3  Decalitre 

3  Hectolitre 

1  Kilolitre  

1  Myrialitre.... 

17.60773 

176.07736 

1760.77369 

17607.73690 

Sxample — Reduce  631  hectolitres  to  Imperial  bushels: 
631X2.7612=1.736  Imperial  bushels. 


Table  No.  34. 


Dbt  Measube. 

MEASURES  OF  VOLUMES. 

{Imperial  Bushel.) 

MYBIALITRES. 

KILOLITRES. 

HECTOLITRES. 

DECALITBBS. 

flnts 

.00005 

.00011 
.00090 
.00363 

.00056 
.('0113 
.00908 
.03634 

.00567 
.01W5 
.09086 
.36347 

.05679 

.11358 

908('>9 

■Oiiarts 

J*ecks 

bushels 

3.63476 

*."•. 


THK  <;RKAT  pyramid  JEEZEir 


TaUe  !V«.  SM^-OoymuxD. 


Dbt  Meaitbe. 


Juper  tl  BuRbeLi.         Litres 


M£.\S111ES  OP  VOtrsCES. 


DECXUTBC8. 


■J   arti 

i'«'  »»»    j 

iiiifi:.  1h i 


.5T9.1 

1.1  :r.-; 


5.CT932 

ll.».^»04 

<.«.  8*^14 

3f,3.47t>.^H 


CC3ITIU1MK8. 


5^.79321 

SHI8.(;9145 
3934.7.'4»80 


Kxampf.e—P^  luce  123  Imperial  bushels  to  li*r«?#i: 
lil .  M  34765    4470.70  litres. 


I'ablc/  No.  33. 


WEHinrs. 


L.:: 


TROY  WEIGHT. 


POINDH. 


MILLILnia. 

567.93215 

1135.8£4a 

9086.91in 

36347.6o!« 


OUNCES.        :  PKNMTWEIGHTS.  ■ 


1  Millii.'ruiiiiiio. 
1  (,<  nti;.'iamMM' 


1  i)<ii;^r;iiiiin<- 


1  <w  r<nmnr 

1  J><<';iL'inii.iii«-. . 

1  l!(<-t()t,'niiiiiin;. 

1  F\ilo(^riiiiiiin'.   , 

1  \4\\U\i\i     

*  Milli<T  or  'I'l'iiiK-'iM. 


.(K)(){r2 
.fK)()2»> 
.00-2<'.7 
.OJCjy 
.•J(")T'.»J 
2  <M«.>J2 
26.7U227 

2rJ7. 92272 
'>,-,7<.)  •••.•"'21 


.00033 

.000^32 

.00321 

.03215 

.321.50 

3.2iri07 

32.1.-^72 

321.50726 

3 ?1 5.07205 
.'^•21.50  72054 


.000.1 


X.^l 

.00-130 

i.5:j:3 

.O'SCl 

loAT^ 

C.4.C14 

iz\.r.\\^ 

01.  .10 145 

1543. -23^ 

f;13.014.->3 

15432. 34S:4 

C430. 14530 

64301.45308 


GRAINS. 


.er4i 


Example — lUduce  432  Krain»K8  tc  ounces  troy: 
432 X. 03215 -13. 88  ounces  troy. 


I 

I 
i 
1 

1 


Table  No.   36.' 


Tuoy  Wkigiits. 

WEIGHTS. 

MirXIKll  OK 
TONNEAU. 

QUINTALS. 

MYKIA- 
GRAMME8. 

Kn.o- 

ORAMMES. 

II!:CTCGRAMME9. 

i   (It ain 

.00000 
.00155 
.03110 
.37324 

.000C4 

.0:^:55 

.31103 
3.7G:-.1 

1  P'niiywcij^ht. 

j,  (./lUH'C 

•?  rmiiul 

.001 101 
.00031 
.00373 

.0(M)15 
.00311 

.03732 

.00003 

.00037 

rnoY  WEKinxa. 


\  (irjiiii 

1  ''rimy\vt'ij.^ht. 

1  l»  .lU'O 

1  r.Miii.i 


I>K('A. 
GUAMMKS. 


.(X)(U7 

.1'>5.")1 

3.11034 

37. 3-24  H) 


Gfatntnes. 


0.*471> 

1 

.").-)17 

31 

10)49 

373 

,24195 

WEIGHTS. 


DFOI- 
GRAMMES. 


.t)4T9S 

15.55174 

311.0;J496 

3732.41955 


OENTI- 
GRAMMICS. 


6.47989 

155.61748 

3110.34963 

37:124.19557 


MILLIGBASnOS 


Example— Uednc.v  115  troy  ounces  to  gramines: 
115\31.1(MJ49    3,576.9  grammes. 


64.79-0'. 

1.5.55. 174  "l 

S1103. 49631 


^ 


WEIGHTS  AND  MEASURES 


4.-,; 


Table  No.  JST. 


AVOIRDUPOIS  WEIGHT. 

vVmoHTs. 

POUNDS. 

OUMCKS. 

DRAMS. 

GRAINS. 

.:   M>lli<;raiuiiie 

.00003 

.00035 

.00352 

.03527 

.35273 

3.62739 

35.27393 

352.73939 

3.-J27. 39399 
35273.9^990 

.00056 

.00564 

.0-3643 

.56438 

5.64383 

56.43830 

564.38303 

5643.83038 

56438.30384 

.01543 

1   Oiiti^raniiue 

1   Dtcigrauume 

1    ii  t'tiinrtie 

.00002 
.00022 
.00220 
.02204 
.22046 
2.20462 
22.01621 

220.46212 
2 -'04. 02 124 

.15432 

1.64323 

15.43234 

1   i)i;(  agraiume 

154  32348 

1   llPrtoKramme 

1543.23487 

1    Kil«v^ramme 

1   My  riagramme 

15432  34874 

i  ^aintal 

1  Millier  or  Tonneau 

Example — Reduce  432  grammes  to  ounces  avoirttupois: 
432X.03527=15.23  ounces  avoirdupois. 


Table  No.  S8. 


Avoirdupois 

WEIGHTS. 

Weights. 

MILLIE U  OR 
TONNEAU. 

QUINTALS. 

MYRIA- 
GRAMMES. 

KILO- 
GRAMMES. 

UECTO- 
GltAMMES. 

1  Grain 

.00006 

.00177 

.02834 

.4.>359 

4.").3.'>92(' 

907. IK5  0 

1016.04754 

.00064 

Zt  Di^m   . .  - 

' 

.00001 
.(0028 
.00453 
.4-5359 
9.07185 
10.16047 

.00017 

.00283 

.04535 

4.53592 

90  71853 

101.60475 

.01771 

1  Ounce 

1  Pound 

.00002 
.00045 
.04535 
.90718 
1.01604 

4 . 53592 

I  Hundredweight.. 
1  Ton  (2,000  lbs.)... 
1  Ton  (2,240  lbs.)... 

4. ■)3. 59265 

'     •M)71.8'>3()9 

10160. 47.- 46 

Avoirdupois 

WEIGHTS. 

Weights. 

deca- 
grammes. 

Oratntnes 

deci- 

GKAMMES. 

CE.NTI- 
GUA-VIMKB 

MII.LI- 
UHAM.UKS. 

1  Grain 

.00647 

.17718 

2. 83495 

45.35926 

4535.92654 

90718.53090 

101604.75461 

.06479 

1.77184 

28.34964 

453.59265 

45359.26540 

.64798 

17.71846 

283.49.")40 

4535.92653 

6.47989 

177.18463 

2834.95400 

45359.26545 

64.79.S'.)5 

1  Dram 

1771.H-J(i;.() 

1   OllllCti 

28349. r 4 090 

1  Pound  . .            .... 

1  Hundredweight.. 
1  Ton  (2,000  lbs.)... 
1  Ton  (2,240  lbs.) . . . 

ExampU — Reduce  468  pounds  avoirdupois  to  Ivilogranimes: 
468X.453.'a9  -212.28  kilogrammeti. 


i:£AT  PVSAlIIIi  JEEZEH 


■11 


:  K-T- 


9  STSHB 


.Tnci 

7.7in7 
TT.lClTi 

.617a 

7716.174S7 


•  ij 


tjdimms: 


B 


a.-  k  . 


KXrOGBAMMES. 


>  r-plr... .'yx>l-2 

i  r.a .C<lXi» 

=:•:::•♦ .00311 

P.Tir.tl .0^33 


.0U1» 

.03110 
.37314 


.000164 

.OlkOS 

.0S8K7 

.31103 

3.-:3i41 


Afothecabxes 
Weight. 


1  Grain . . 
1  Scruple 
1  Draw... 
1  Onnce. 
1  Pound  . 


WOGHT8. 


GrafmtmesM.    .  deciobaxxxs.    csxtigramkes.    milxjobamxii 


.UM79 

1.29S97 

3.8tf793 

»1.10M9 

373.24195 


.64798 

12.9S979 

38.87937 

311.0349C 

3732.41965 


6.47969 

129.59790 

388.79S70 

3110..34963 

37324.19557 


&utmple—Redace  2  Bcmples  to  ftnunmes: 
2  X 1 .  29597  ^2 .  59  Krammes. 


64.798B5 

1295.97901 

3887.93703 

3U03. 49631 


THE  GRASIillE. 

Different  anthorB  give  the  following  values  for  the  gramme  in  grains, 
second  in  the  list  is  now  generally  adopted: 


TlM 


16.482 

15.432349 

15.434 

15.44 

1R.43234874 

15.43*27 

15.43402344 

15.4402 

15  43234875 

15.433159 

15.438395 

15.44242 

15.432:i488 

15.14402 

WEIGHTS  AND  MEASURES 


4:")V» 


TABIiB   OF   MBBCHAMBIBB 

livtliiiP  m  Ton  by  Welfflit  or  Moasmromont,  mloo  m  Car 


Articles. 


sarboys,  each 

sacks,  60  lbs.  each 

sacks,  gunny,  120  lbs.  each. 

id  pork,  bbls.,  each 

id  pork,  3^  bbls.,  each 

,  packages,  each 

ind  shoes,  cases,  each 

8x43^x23^  inches 

3,  packages,  each 

6,  boxes,  each 

head  of 

t,  bbls.,  each 

casks,  500  lbs.  each 

casks,  1,000  lbs.  each 

al,  sacks,  55  lbs.  each 

asks,  1.500  lbs  each 

icks,  150  lbs.  each 

)ose),  2,240  lbs.,  per  ton 

sacks,  100  lbs.  each 

sacks,  150  lbs.  each 

cases,  each 

,  boxes,  600  lbs.  each 

e,  coils,  small,  each 

e,  or  Rope,  coils,  2  each 

e,  or  Rope,  coils,  8  each 

e,  or  Rope,  coils,  4  each 

e,  or  Rope,  coils,  5  each 

,  bales  or,  475  lbs.,  each 

ry,  crates,  small,  each 

ry,  crates,  large,  each 

ry,  casks,  small,  each 

ry,  casks,  lar^,  each 

ry,  bbls.,  eacn 


lor,  bales,  each 

lire,  cases  chairs,  each 

sacks,  100  lbs.  each 

sacks,  50  lbs.  each 

eunnies,  150  lbs.  each 

bbls.,  each 

^bbls.,  each 

-apples,  oranges,  pears,quinces, 

pes,  etc.,  in  cases 

preserved,  cases 

x)xes,  each 

x>xes,  each 

x>xes,  each 

-Barley,  burlap  s'ks,  130  lbs.  each 

Bran,  sacks,  50  lbs.  each 

Com,  ear.  70  lbs.  per  bushel 

••    swelled,  56  lbs.  per  bushel. 

"    sacks,  120  lbs.  each 

Middlings,  sacks,  80  lbs.  each... 
Oats,  burlap  sacks,  95  lbs.  each 

•'      loose 

Wheat,  burlap  sacks,  130  lbs.  ea 

fl,  bales,  each  (small) 

•♦      (large) 

id  Moss,  bales  of. 

md  Bacon,  cases,  each 

!S,  Ax,  cases,  each 

ist  pipes,  castings,  etc 

ig,  2,240  lbs.  per  ton 

leet,  bdls.,  120  lbs.  each 

p.  rolls,  each 

)bl8..  each 

5,  cH^es.  each 


Size, 
cub.  ft. 


6.8 


7 

8.6 
9 
4 


3.5 
.8 
40 

6.3 

8 
14 

5.3 


3.12 


2.3 


1 

2 

6 
10 
15 
10 
20 
40 
20 
40 

63 


15 
9 


Per  Ton. 


Weight. 


34  sacks 
17  sacks 


393  brick 


74  boxes 
1.9  head 
6.66  bbls. 
4  casks 
2cask8 
37  sacks 
1.33  casks 
17  sacks 
2240  lbs. 
20  sacks 
13  sacks 


4  boxes 


4>^  bales 


6.3 
3.6 

2 

1.6 

1 

1.6 

2 


14 
20 
15 

9 

1.4 


9 

63 

1.6 


20  sacks 
40  sacks ' 
14  sacks 
9%  bbls. 
193^  bbls. 


16  sacks 
40  sacks 
•283^  bush. 
36  bushels 

17  sacks 
25  sacks 
22  sacks 
2000  lbs. 
16  sacks 


2240  lbs. 
2240  lbs. 
17  bdls. 


Measur'm't 


6  carboys 


6  bbls. 
12KKbbls. 
9pkg8. 
10  cases 
887  brick 
12  pkgs. 
60  boxes 
1  head 

7  bbls. 
5  casks 
3  casks 

8  sacks 


Carload, 
br'd  gauge. 


13  sacks 
40  cu.  ft. 


20  cases 


40  cases 
20  cases 
7  cases 
4cases 
3ca8es 

4  bales 
2  crates 

1  crate 

2  casks 
I  cask 
7  bbls. 
30  doors 

3  bales 

5  cases 


7  bbls. 
143^^  bbls 

20  cases 
27  cases 
40  boxes 
27  boxes 
20  boxes 


16.77  bush. 
32.1  bush. 


32.1  bush. 


3  bales 

2  bales 

3  bales 
5  cases 
17  cases 


5  rolls 
,7  bb\a. 


120carboTa 
630  sacks 
840  sacks 
120  bbls. 
2503^  bbls. 
180  pkgs. 
200  cases 
6000  brick 
240  pkgs. 
1200  boxes 
18  to  20  hd 
140  bbls. 
80  casks 
40  casks 
740sacks 
13  casks 
840  sacks 
10  tons 
400  sacks 
260  sacks 
400  cases 
80  boxes 
900  cases 
450  cases 
140  cases 
80  cases 
60  cases 
90  bales 
40  crates 
20  crates 
40  casks 
20  casks 
140  bbls. 
600  doors 
60  bales 
89ca*'es 
400  sacks 
900  sacks 
280  sacks 
90  bbls. 
190>^  bbls. 

400  cases 
540  oases 
SOO  boxes 
540  boxes 
400  boxes 
320  sacks 
HOO  sacks 
360  bushels 
7^0  bushels 
310  sacks 
500  sacks 
440  sacks 
6''0  bushels 
320  sacks 
60  bales 
40  bales 
60  bales 
100  cases 
340  cases 
10  tons 
10  tons 
340  bdls. 
100  rolls 


\^ 


iHi:  'lliKAT   PYHA.MID  JKKZKII 


t%rm:  of  7if:nc*ii.%!vmNF, 

ll.«   Wright  and  3lr»Hur^nient. — Concluded. 


A 


rilli.rt. 


■Mr  ,  I'll- 

.i'.ii  l!:i';i-Urf 


■■■•*«••     ■■■■■■••■ 


JVr  T«in. 

•.».>::     .".  JbM.-:.       " 

.|.!»L»     M,  i.,bKs:-'V 

U.ii        10  l';»^ke.?   -' / 

'2u\      jpi^M-     ^;=*i 

jHiAi'i 


■I'l; 


'     V'lT'l 

IHIllfl 

■    •••■••        ■>.■■        .•■•■•■■■•■  •■«•■•«-•■        m        ■.«■■•■■*■«■>•■«       tf  ^*  'V '   k     ■  J      3 

]•■''      l^llll      •■•••»•••••        ■■■■•■•••••        •■■■•>••«.••■■•••■      ■       *.'V#     X^  ^'  I 

•  •  i.t '  .  curii 


:(■ 


1-">I''V... 


ti.:; 
l.:s 

•12 

'  -I. in? 

4n 

•2i) 

•> 


■«••• •••* 


'^l.JliO^  I' 

7  I  Ms. 

20  ki'tis DO  koiiS  ^".»- 

....  12  luilus  -i'  ■■■ 

1  l.i».]>.  ^-   •■ 

^^.j:.  l.bls.l'=i!- 

iciiVk  -Oi-"?! 

2  cjisks  4''-' ' 

2'.»  cases  ^'""^ 


•I  ~ 


'A 

!  I 


I' 


1 


2;» 

1 

.r. 

.(> 


i".-.:     f  -.  -..«  u-  !■:.   ij  '  l.-».  t-;l<'h 

>i,i!^  111.  •'■'    11-^.  »-;li-ll 

l"-  w  •!■  ■ .  iM -1  «« I  ii    l\fL;>i'! 

I;-  -;ii.  i'!'  -.  ■■:'  i'a;*:i 

.^.ili   :-.!\ . -..i-K^.  I  ■"  li'-.  t'.'u-h 

1  ;!r!ii.i:;  l>laiiil  .n-  I.ivt  rp'l.  litolI)s 

l.i\  rr|MMil,  -;if  k--  ■.-..■ii  il»^ 

iriiii'.iif-;  III'  2)H  Hi^ 

."^liot.  k'-ir^  nt".  -Jill   l'-^.  OMI-ll 

i. Vl'l,  ki-M^  nf.  ;ii!l  ||.<.  fjH'll 

Slli»V".-.  r.ivc^  III",  fjich  

S«);l|».  I'ii    lil''.   ln>,\c«.  nl".  fiirll 

Lh>\».'^  "f,  ('xu\\ 

Sjiici »;,  liiixt'v  (»r.  ojii'li 

Starch. 

St<»n('.  irraiiiif,  ciiltic  fci-t  of. 

>;unl<:(»nc.  culiic  iVi'l  of 

rul»l»h'.  {nTcli  of 

.<t(»vo  rji^tiiiiT'!.  2»«i  ll>s.  perMiivt' 

Stovo>.  <  ach  .>«i't  up) 

Sujj^ar.  l)l»l>..  each 

'.,  hbls..  I'ach 

Hirup,  hr»l>...  each 

•._,  hhls  ,  rach 

kT'^^.each 

Tar.  hbls.,ca«-h 

Tea,  china,  <'ht'st.s  «»f 

Tea.  .bjpan,  clu'sts  of. ;     2.2 

■I'in.  boxi's  of,  12.)  lbs.  each j    4 

Tobacco.  Ih)x»'s.  small,  each '    2 

Trunks,  nests,  eaeh :    2.1 

'Iiibs  an«l  Pails,  nests,  eacli l.r» 

Washboards,  packages  of.  each 10 

Window^,  packages  of.  eaeh 1 

Wot)l.  bales  of.  :>0'i  lb.s.  each ■ i    IJ.o 


2<)  sacks 
21)  cases 

^  10  cases 

10  kejrs 

2()  kcps 

40  kegs 

^)  kegs 

80  cases 

4 

40 

7 

:i.3 


15  fsacka 


«VA_ 


!       r> 


■  ••••••»•  •••  •  •  •  •  ■ 


IG  sacks 
33.3  bush. 


■-..{■ivi-- 


19  sacks 

20  sacks 
10  sacks 
0  sacks 
Skegs 
20  kegs 


8  bales 

1  case 

C.  bbls. 

8  bbls. 

1*2  sacks 

32  bushels  .:^»  •  »"i- 

u)  c.  or  k.  .>("'l;'f' 

t>  bbls.         .12'bi.> 

:20"  s»'V 

.lNi*:"..'i> 


-■'1. 


•  •••■•  • 


V\H  cu,  ft. 
16.4  cu.  ft. 


jo"" 

1.3 

4 

2.S 


^  stoves 


2  case.'* 
40  boxes 
so  lK)xes 
70  b<  )xes 
^>  boxes 
40  cu.  ft. 
40  cu.  ft . 
1.6  porch 


'N».)l'"xel 
I.ll('^■^lf 
121  i-i!.  - 


c.  pi  r-!- 

•?3>^  stoves    70stt.\« 
<)  bhl.**.  l■2^*\'■■' 

l4Vo.\.  b]>l>  Jv.'.. '  ■i 
6  bblsT  ■•.'i'  '•■  •"- 

"2  kegs         lU"  kt;.:* 
:6  bbl.**.  ijii  bSX 

'14  chests       _'^ii  I-:.-.'!' 


18  chests 
10  nesi.'i 
80  boxes 
17  lK>xes 
10  Ui»sts 


.^■11  ( :■»  ».- 

21  H»  I:'.'  > 
1 .«",.  (I  UiX-! 

:>li'  ne3> 
2i  0  :u  i- 


I. 


7  bales 


1  imckasjres  .^iopac  :  ■: 
12nack'ge>  i^o     " 
ll3al>ales  ,140  bal:: 


WEIGHTS  AND  MEASURES 


461 


=       A  Hand. 

=       A  Palm. 

=       A  Span. 

=       A  Cubit. 
)r  3  Feet  =       A  Pace. 

)r  2 1 3  Feet  =       A  Military  Pace. 

dies  =       1  Vara. 

3  =       1  Keg  of  powder. 

J  =1  Firkin  of  butler. 

i  =       1  Cental  of  grain. 

i  —       1  Cask  of  raisins. 

1  Quintal  of  dried  fish. 
=       1  Barrel  of  flour, 
=       1  Barrel  of  beef,  pork  or  fish. 

1  Barrel  of  soap. 

1  Band  of  salt. 

IKOX  OR  LKAD. 


Is 


1  f^tono. 
1  Til,'      - 
1  Fothcr= 


:J01  pounds. 
^2,-lOiS  i,ounds=172  stone. 


B  OF  rrm:  fka-ctiohaij  ^amvSs  of  aiv  i sch, 

t  parts)  and  foot  of  i:^  inches,  reduced  to  DeciiaalsL 


i'nalsl 

nooo 

G876  , 
375  I 
0025  I 
75 

4373  1 
125 
8125 
5 

1S75 
ST  5 


Inch*»Decimals'lnrh=«Deoimalsi  Fo' t« 


21-32— 
?'« -  - 
19-32- 
9-10=. 
17  32- 

H       - 
15-3-2=. 

7-lOa. 

13-32=- 

?«       « 
11-32= 


.65625 

5-10- 

.3125 

.625        1 

9  32- 

.2812c 

.6937fc 

h      - 

.125 

.6025 

;  32^ 

.2187t 

.63125 

3-16i 

.1875 

.6 

5-32^ 

.15625 

.46875 

Je-      - 

.125 

.4375 

3-32a 

.09375 

.40025 

1-10=- 

.0025 

.375 

1  32«. 

.03125 

.31375 

12-12*. 

11  12- 

6  6- 

•4       - 

7-12- 

h     - 

6-12- 

?i       — 
,^-    - 


Decimals 
l.OOOOO 
.0166 
.83333 
.75 

.66666 
.58333 
J5 

.41668 
.33333 
.25 


•FootsaDecimalc 

li-    «  ^6666 

l-12u-  J08333 

7-96«  .07291 

3-48a  .0625 

6-VQ»  .0528 

1  -24=>  .04166 

l-32at  .03126 

1-483  .02083 

1-00=3  .010415 

1-99—  .010101 


able  of  the  Decimal  parts  of  a  Pound-7-(16  oas's.) 


iinals. 

:m 

H75 

76 

(•)25 

.75 

375 

25 


12Ja=. 
12    - 

11  ^ 
10J<J=. 
10    « 

9^=» 


DeriuialH. 

.7H125 

.75 

.71875 

.6875 

.65025 

.625 

.59375 


OuiicesxsDerMnaU.i  Onnns— IfecMi'als. 


9  « 

8  c 

7  . 
0  >  '- 

0  . 


.6025 

.53125 

.5 

.40875 
.4375 
.40025 
.375 


;    6  3t!= 

1   5     ' 
i  4J<J. 

'    4     . 

.3     . 

;  2^-- 


.3J375 
.3125 
.28125 
.25 

!21876 
.l'<75 
l.")(',25 


On:.c€SBDefiiiials. 
2    -    .J25 
IH'"     .09375 
1    -    .0625 
H    -     .03125 


R  OF  CUT  NATL^  IN  ONE  POUND  (New  Standard)  ,  weighed  on  a  Fair. 
!o  's  pcales  at  the  establishment  of  Huntington,  Hopkins  &  Co.,  San  Fran< 

|!H  e<lit(T  horcof  pfrsoniJlly. 


icneo ......... 

ind,  fine 


3       3 

4 

5 

0 

7 

8 

9 

10 

12 

10 

20 

30 

40 

50 

1V8|1J4 

l>^    154 

2 

2k 

2J6 

2U 

3 

SH 

3«.; 

4 

4>C. 

5 

5J6 

?5    ^ 

CO       CO 

1 

to 

-1 

CO 

1— ' 

g 
■^ 

C5 

CO 

oo 

to 

GO 
6 


NUMBER  AND  LENGTH  OF  TACKS  IN  ONE  POUND. 

1 

000 

"l>fi" 

10.",60 

2 

?^ 
8000 

2J^" 

.•) 

"I  h" 
0400 

3 
5333 

4 

4000 

6 

u 
2066 

2000 

10 
1000 

"12 
1333 

14 

H 
1143 

16 
1000 

18 

H 

888 

20 

1 

800 

22 

727 

24" 

IH 
666 

4<>n 


THK  (JKKAT  1>YRAMID  JEEZEII 


T.%BI.K  OF  TIERrHASrDTnr:, 

Bj  Weight  »ad  JlranarenBeMtw— C*oB«la 


AUIKLI-Js. 


Size. 


Per  Ton. 


Cu-f^\ 


■  ■■•■•••••••  >•■ 


cub. ft.     Weight.    1  Measure,   brdcu^j 

9.8:$    4  bbls.  isOboli 

-J.W S?i  33  bbls.  170H»^i 

2.6     : - 16ba>ke.s   330c««i 

t  24.6       2  pipes 


6.:i 
1.3 
3.6 
12 
4.93 


plpi'S,  each 

LiniilATHMmnl  measure^,  eto ' ;4S*  feet 

liiMniii;^,  loardiiieusure „ "480  feel 

••         luinl  woo'l «. *.3  cord 

♦'         joints  or  plank 4>0  feet 

shin-le-*    [l^GOOsh's 

"         ^Idill;^,  l>«inr«l  niiMsuro ." :S50  feet 

"         >(»rt  or iMi'l  \vo<k1 ^}-^  cord 

Mjitilnj,'.  <'liiim,  bales. fa<-li ... 

Mur(^lian«li>e.  bbK.,  uacli 

Nails  and  spikes,  ke^f»  lu»)  U>s 

0;ikiiTii,  bah'S,  each 

oils,  bbls..  eaeh 

/^       ■fl/kk^*l       \    (4^      '(•■••••■■■•■•••••••••••■••■■•■■a 

casts,  1  ir^je,  each 40 

'•  •'      siimll.  each 'M 

'■      coal,  lard,  iml.  etc.,  ca>es j    2 

r>nioiis.  sack-s,  liXJ  Ujs.  eiicli I    2.7 

i*ainl«!,  cases  of  lOu  Ib-f,  <'a<h , 

of  2"iiJ  il«*.  ea<'h 


3  VUiTi 

**  Dales 
7  bbls. 


20  kegs 30  kees 

12  bales 

4  bbls. 


•( 


20  sacks 
...  20  cases 
...10  cases 


ki-^^sof  2  Olbs.  each 10  kegs 

It  ^ 


•( 


of  liJU  lbs.  each 20  kegs 

of   .■)<>  lbs.  each -10  kegs 

'■  •*     of   25  Ihs.  each so  kegs 

ti'i  cases.  •_>.")  ]l>s.  each 80  cases 

pjipc-rs,  bales  of,  each 7 

Pianov.  case:*,  each 

J'iK'li,  bbls.  of.  each 

J'la>l».M\  bbls.  of,  earh 

l'oialoe>.  sack.sof.  12.'»  lbs.  each 
l»a-helsof.  G<i  lbs.  each. 


powder.  ca>cs  or  kegs  of. 

R«->in,  Jtbls.  of.  eat^i 

h^ali.  bay.  Micks.  I'.olbs.  each 

•     rannaii  Island  or  Liverp'l.  loiilbs 
*•     Li\  erpool.  sacks  Jjn  l]j> 


40 

fi.3 
8.3 


1 


16  sacks 
33.3  bush. 


19  sacks 

20  sacks 
10  sacks 

tunnies  of  L'.'iO  lbs | Osacks 

Skegs 
2U  kegs 


1 
.6 


jl3»^CU.  ft. 

16.4  eu.  ft. 


Shot,  kojfs  of.  2.">.)  lbs.  each 

lead,  ki'irs  of  '.uu  lbs.  each 

ShoVL"':-.  t  ases  of.  each 

Soap.  ra:-tJK'.  V»oxe>  of,  each 

boxt'-i  of.  each 

>picc-<,  U>xe-  of.  each 

Star<li. 

.StoiK-.  u'raniit",  mbic  feet  <»f. 

>an'l>one.  cubic  feet  of ! 

vubl.'.e.  perch  of 24^4    ' 

St"Ve  <'a-tinL:<.  2"^i»  ib<.  f»ersiovc i*^  stoves 

.<tove-.  ■  aril   -el  up) '  12        j 

Suiiar,  bliN..  each ■     7        

1..  bbls  .  each 
S>irup.  bl'iK..  each  .  .. 

*.j  bl»;s  .  each 

keii^.ea»'h 

Tar.  bbl>.,eaeh 

Tea.  t'hina,  chesis  of 2.^ 

'f«'a.  .lavvjiu.  chi»>l^  of 2.2 

fin.  boxi"«  o(,  12  » 11^.  eai'h 4 

T'-bacv'o.  U»xi-s.  Muall.  each 2 

[fiMuks.  ne*«ts.  each 

'ruli>,rt)\.i  Pails.  ni'>i-.  earh 

^VavhU»:ir\\s.  |v{U'kai;o>  of.  each.. 

^N  iuiiow"*,  luickaces  of  each 

^'ov.l.  l^dcs  of.  ;W^>  Ib'- 


:;.4 
1.3 


34  pipe 
!9.0iGW 

6  cords 
'.».0(flf«f 
40,01*  SL  4 
17.10)  feg 
7copfe 

160  u:i? 

I4»)b::'. 
40i>  iC'^ 
240  bfll-.s 
SObbK 

-^}2H  bbls.  165 i '-■-'•  I 
.  1  casK  20cask< 

.2  casks         40eask^ 
.  29  cases        4(0  c-JSt* 
15  sacks       '400»:ck! 

4j;0ca.*€» 

••.-.  ............  20u os£^ 

jLiOkeff 

- 400keg8 

800  kegs 

I,r00kep 

.  1.600  cue! 
iloObftles 

(40  cases 

120  bRv 
il6«ibbN. 

J4U  .5ack> 
rikao  baol.&i 
JOOkecs 
121)  bbls. 
iiKO  sacks 
4UU  sacks 
20U  sacks 
180  sacks 
160  kegs 
40Ukegs 
40  eases 
.SM  biixetf 
1 .6iK»  b()za 
1.4i>0b()xef 
1.64)0  b(»xei 

121  cu.  ft. 
I3;icu.  ft. 
6  pt  n'h 
160  stoves 
70  stoves 
I2c»  bbl> 
2sr)>v;  bbl4 
VJOlTbk 


.8  bales 

1  case 

6  bbls. 
8  bbls. 
12  sacks 
32  bushels 
40  c.  or  k. 
6  bbls. 


2  cases 
40  lK>xes 
80  boxes 
70  boxes 
80  boxes 
40  cu.  ft. 
40  cu.  ft. 
1.6  perch 


S}4  stoves 
6  bbls. 

I4>^>^bbls 
6  bbls. 


l2H^bbls_4.i3ibb!- 


•■•••*••• 


**»*\ 


2.1 
4.0 
10 
4 


^"  babiTs 


•>2  kegs 

6  bbls. 

14  chests 

18  chests 

10  nests 

80  boxes 

17  boxes 

10  nests 

'4  packages 

,  12  packages  24U     •* 

111  >4  bales  |140bal23 


(>40  kegs 
120  bbk 
280  chest: 
360  chest: 
2(X>  ne  IS 
l,6(Kt  boxes 
310  nest!> 
200  ncjts 
80pac-gv.' 
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lII!!»CEL.£.AXEOU»  IVBIOHTS  AIVJD  ai£AI»1JB£l» 


-4  Inches 

3  Inches 

t9  Inches 

3  Inches 

3  Inches  or  3  Feet 

3  Inches  or  2y^  Feet 

3.38670  Inches 

io  Pr»unds 

56  Pounds 

I'oiinds 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Ir*ounds 


K) 
)0 
O 


O 


=       A  Hand. 

=       A  Palm. 

=       A  Span. 

=       A  Cubit. 

=       A  Pace. 

=       A  Military  Pace. 

=       1  Vara. 

1  Kej?  of  powder. 

1  Firkin  of  butter. 

1  Cental  of  grain. 

1  Cask  of  raisins. 

1  Quintal  of  dried  fish. 

1  Barrel  of  fiour. 

1  Barrel  of  beef,  pork  or  fish. 

1  Barrel  of  soap. 

1  Barrel  of  salt. 


IKON  OK  LEAD. 
1  S^tono. 

1  Via     ---^  301  pounds. 
1  Fother=2,408  pounds=172  stone. 


Pounds     = 

J^  Stone        = 

Pigs  = 

x*i]L«ii£  OF  rrm:  FRAtrriOHAij  ^AwSs  of  ah  i sch, 

{of  3^  parts)  and  foot  of  tZ  inches,  reduced  to  BeciiaalsL 


icKi^  Bef  i  Ti  als 

err   1.00000 
.96876 


(Inch- 
21-32. 


-16=- 

-16=- 
— 32a» 

-  ir>=. 


76 


.9376 

.90625 

.875 

.84373 

.8125 

.78125 

.75 

.71875 

.•).S75 


;  19-32*. 
)  9-lfi=> 
17  32- 

\H      - 

in-3-2=. 

7-1 6s* 

13-32ai 

11-32= 


Decimals 
.     .65626 
.     .625 
.6937b 
.6^25 
.63125 
.5 

.46875 
.4375 
.40625 
.375 
.34375 


Ilricha-Declmalsl 
6-16-    .8125 


I  9  32— 

h       - 

I   I  iFI^ 

3- 16.1 

I  5-32«. 

'%-     - 

1-16- 
1  32«. 


.2«12c 

.125 

.2187fc 

.1875 

.15625 

,125 

.09375 

.0625 

.03125 


Fo-t 

12-12: 

11  12 
6 


Decimals 
l.OOOOO 
.0166 
6  -     .83338 

-  .75 

-  .66666 
7-12—    .68333 

J5 

.41666 
?i  —  .33333 
H-    —    .25 


•4 


\   6-12 


Foot»Declmalf; 

li-    «     ^6666 
1-12-    J08333 
7-96«     .07291 
3-48a    .0625 
6-06:«    .0528 


1-24= 
l-32s 


.04166 
.03125 


1-483    .02083 
1-90=3     .010415 


1-99. 


.010101 


Table  of  the  Decimal  parts  of  a  Pound— (16  oz's.t 


•»  =-  i.oano 

0">875 


»3H» 


.9375 

,90025 

.8875 

.84375 

.8125 


Onnresss  Pfriinabi. 


123^« 
12  • 
11  J5- 
11     — 

10     a 


.78125 

.75 

.71875 

.6875 

.65625 

.625 

,59375 


OuiicesBDrfimaLs.l  OiinnH— I^crit-.-iils. 


9    - 

8)^s 
8     < 

7     . 


.5025 

.53125 

.5 

.40876 

.4375 

.40G25 

.375 


i 


6     i- 

4J^«. 
4     — 

3J4* 
.3    « 

2l^=s 


.3J375 
.3125 
.28125 
.25 

.21876 
.1"<75 
l."025 


ftn:.c€s  BDefimal&. 
2    -    .J26 
1>^-     .09375 
1    -    ,0025 
^    -     .03125 


^  FTTMBER  OF  CUT  NATL^  IN  ONE  POUND  (New  Standard)  ,  weighed  on  a  Fair, 
Jiftinlis  k  Co  '8  scales  at  the  establishment  of  Huntington,  Hopkins  k  Co.,  San  Fran- 
Sisco  hy  tl'H  editcr  hereof  prrRODnlly^ 

CO 
6 


-^euuy 

■^length,  inches. 


b.  in  pound,  fine, 


3      3 

* 

6 

6 

7 

8 

9 

10 

12 

10 

20 

30 

40 

50 

P^|li4 

\^ 

1% 

2 

2ii 

2h 

25^ 

3 

SH 

3>.S 

4 

•Ife'  5 

oJ<J 

o»      CO 
1 

to 

to 

*>■ 

it: 

s 

^ 

I-' 

OS 

to 

It-' 

OS 

1— > 

ft 

1—1 

NUMBEIl  AND  LENGTH  OF  TACKS  IN  ONE  POUND. 


m(«««  •  •  • 
l|»illlb 

1 

H 
16000 

156 

10066 

2 
8000 

0400 

3 
5333 

4 
4000 

6 

q 

2060 

8 
2000 

10 
1000 

12 
1333 

14 

1143 

16 
1000 

18 
888 

20 

1 

800 

22 

727 

24 

IH 
666 

THK  ORKAT  PYRAMID  JKKZEH 
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HISCEI.I<AIVE01TS    HEASUBKHEIfTS, 

Bricks. 

VarlrMons  in  dimensions  by  various  manui^icturers,  and  difibrent  degrees  of 
Intensi'^y  of  their  burning,  render  a  table  of  exact  dimensions  of  difflsrent  manu- 
£acturp.3  and  classes  of  bricks  altogether  impracticable.  Average  dimensions  of 
the  following  descriptions  of  brick : 


DXSSCBIPTIOK. 


JBftltliKore....  C  Front  1 
Philadelphla-J  or  [ 
'Wilmingtuu.  (Pressed) 

Oroton 

OolubnuRh 

Sng.  ordinary 

*'      Lond.  Rtock 

JDntch  Clinker 


INCHKS. 


8.25x4.125x2.375 

8.64     X2.25 
8.25x3.fi26x2..t75 
9     x4.5    x2.5 
8.75x4.25  x2.5 
6.25x3       Xl.5 


Description. 


Maine 

Milwaukee 

North  River 

Ordinary 

San  Francisco 

Stourbridge,  fire  brick 
Amer.  N.  Y.  "       "     . 


Inches. 


7.5    x3.375x2..T75 
8.5    x4.125x2.375 
8       x3.o    x2.25 
'7.75  X3.626x2.26 
8       x4. 125x2.5 
8.25  X4.125X2.5 
9.125x4.625x2.375 
8.875x4  5    x2.fi25 


Variations  in  dimensions  of  bncks,  and  thickness  of  the  layer  of  mortar  or  ce- 
"ment  in  which  they  may  be  laid,  make  it  Impracticable  to  give  any  rule  of  gen- 
eral application  for  volume  of  laid  brickwork. 

Volume  of  bricks  in  masonrv  may  be  found  as  follows : 

KuLE.— Face  dimensions  of  particular  bricks  used,  add  one-half  thickness  of 
the  mortar  or  cement  in  which  they  are  laid,  and  compute  the  area;  divide 
width  of  wall  by  number  of  bricks  of  which  it  ia  composed;  multiply  this  area 
by  quotient  thus  obtained,  and  product  will  give  volume  oTthe  mass  of  a  brick 
«nd  its  mortar  in  inches.  Divide  1,728  by  this  volume,  and  quotient  will  give 
number  of  bricks  in  a  cubic  foot. 

By  the  above  rule,  the  number  of  bricks  contained  in  a  cubic  foot  of  "  Phila- 
delphia fh)nt,"  manufacture=i8.Jfti  bricJLS.  The  average  weight  of  a  cubic 
foot  of  brickwork  in  mortar  is  about  102  pounds. 

Latks  are  13^  to  13^-inch  by  four  feet  in  length,  set  ^  of  an  inch  apart,  and  a 
"bundle  contains  100.    It  takes  20  laths  to  cover  1  square  yard. 

Kagtenn^y.— In  measuring  plasterers'  work,  all  openings,  as  doors,  windows,  etc., 
are  computed  at  one-half  their  areas,  and  cornices  are  measured  upon  their  ex- 
treme edges,  including  that  cut  off  by  mitering.  In  weight,  plastering,  lathing, 
and  furring,  will  average  9  pounds  per  square  foot. 

Olazing.-^lD.  glaziers'  work,  oval  and  round  windows  are  measured  as  squares. 

CUBIC  FEKT  TM  A  TON  OF  HAY:  270  cubie  feet  of  new  meadow 
hay,  or  243  cubic  feet  of  hay  from  old  stacks  will  weigh  a  ton;  297  to  324  cnbic  feet 
of  dry  clover  weigh  a  ton;  512  cubic  feet  of  oat  or  wheat  hay,  in  Cal.,  are  taken  for 
a  ton;  Gov't  officials  in  the  Pacific  States  purchase  hay  at  the  latter  figure.  No 
two  States  accept  the  same  measurement, 

CHARCOAI.,  WEIGHT  AND  BfEASVllEMEKT. 

The  best  quality  of  charcoal  is  made  from  beech,  chestnut,  niHple,  o^k  an<l  pinA. 
Wood  will  furnish,  when  properly  burned,  about  23  per  cent,  of  coul.  Oak  charcoal 
absorbs  about  4.28  and  pine  8.9  per  cent,  of  water. 

One  bushel  of  charcoal  contains  2,747.7  cubic  inches;  and  if  made  from  red  or  white 
pine  will  weigh  22  lbs.;  if  made  of  oak,  or  triturated,  will  weigh  from   30  to  48  lbs. 

CASrmiGS  AND  PATTERNS  COHPAKED. 

Jiai2e.— Multiply  the  weight  of  the  pattern  {of  whiupine)  in  pounds  by  the  f  >ilowing 
multiplier,  and  the  product  will  give  the  weight  of  the  casting:  brass*  16;  iron,  14; 
iaad,  aa ;  tin,  14;  sino.  13.S, 

Iieather  Beltinar^  and  all  substances  in  Rolls  and  Colls^To 

And  the  length  of  a  roll  of  belting;  measure  (in  inches)  the  diameter  of  the  roll, 
aud  the  diameter  of  the  hole  in  the  center  of  the  roll,  add  the  two  diameters 
together,  divide  the  result  by  2,  then  multiply  that  quantity  by  3.1416,  multiply 
this  last  amount  by  the  number  of  coils  or  folds  in  the  roll,  and  you  have  the 
length  of  the  belt  in  inches.  How  many  feet  of  belting  in  a  roll  31  in's  in  diameter, 
bole  in  center  4  in's  in  diameter,  number  of  folds  100?  Example.— 31  4  =  35;  35 
_H  2  =  17.50;  17.50  X  3.1416=  54.978;  64.978  X  100=  5.497.800: 5.497.80J  h-  12=  458.150 
feet.  Another.— Count  the  number  of  folds  of  belting  between  the  center  of  the 
coil  and  its  circumference  (=  n) ;  measure  the  diameter  of  the  coil  (=D) ;  meas. 
xire  the  diameter  of  the  circular  hole  in  the  center  of  the  coil  (=d) :  then  add  the 
outside  diameter  (D)  to  the  inside  diameter  (d)  aud  multiply  this  sum  (D-i-d) 
by  the  number  of  folds  (u),  aud  this  product  by  1.5708;  the  result  of  the  mul- 
tiplicatiou  is  the  length  of  the  belting   L) ;  or  in  a  formula:  L  =  3.141G  X  n  K 

/  21^  )  «  1.5708  X  n  X  (D  {.^i^    il'iua  iM»t  formula  by  C.  E.N»a\eL  GrviTv^V^  ,  Vi-.^^ 
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>i  LCH  A  MCS— Miscellaneous. 

lbs. 


'.o--'.ia:iics,  ■.  ...-.     r..:.  ;.  ■■:"  a;-  :;.•  ■  :.iatln.-inatics  wliiih  t  rents  of  for:*'^ 
•  ■:  -I;  :.:::..     l"..-  :-u:^.- :v...:;\  ;-:■.:.-,  <ia:ii;>  mid  I'yiiaisiic::?,  the  lirsst  L-ml^JSi:.: 


!■:  :i.:'.r.  ;:.:  ■  f!   :•  ■  -  .-r  li-i.i  s  ;j.  r-*',  ih«  ^tM-imtl  of  bodies  iu  motion.  TtK;i-     -,.. 
;.  1  iril:.-:-  .::'/.>...:.  I;/..  :::..-:. ..:.;.-  .if -..li.l,  liiiM.  ami  aeriform  bodies,  dt-?  I     T 

w.'A'i-  '.::■• :..,:  ..-.  •,-.-■  i::-«.  • lyiininii-s  -oiids»:  Jlydrotatics,  HTdrMP'^^*     ^ 

i-     ::ii:-  :    A- ■■  -  ..':  -     r  .    /  ::.-.:i"     :.-i-?'.     I''«»rfL-?:?  oitlior  have  Eif'>- ^  i     Jv 
I'--. -■...-.■■  .  ..:.  .    ■    ■>  ;:'ji-l  11«''V^:  <;nivlty.  MiiSflc,  Klasticiiv.'-"- 

i:     .   il-^".   .■;.:i:. .■■:>:...  i".:  .-i"i-i;.,  Kxj.iiiisinn,  inoriia.   Cohesion^  A-Unsci 
1.x;-. •■-.•I-.. 
lilcctricity  i-  a  :  ::.:  >•:  ]•<  :-:-:imiI  r.in-c.  aii'l  i<  evolved  in  any  di'-turlwEsV : 

:  '■  •■'    ;:      ■  .     "■   -  ■' ■••■■•  -i'  M  -i    Ji-'-Mi'-al,  I'.'iy.-ii-al  or  i-oflnnm'.il'^^' 

A       .  .:■  .  •.     "..••  !'.•:■.  ..  A-  ■  ■■..;:i'i.  taM- -,  l!:o  cli-r-irit-al  unit  t)f  ^^.•>i^la:u'■• 
■   •     ■   :  .  A  .;    .:■■■  1-- ■:>■"■  yi->l"-:..i.«'«.'iii'acr»linini  ,)f  iiipi.(.|jiy^f  !«.].- 
i     .■■::..-     ■.   :..;.:.!  1.   .-■  :..■     -.'» in  l-::i;:ii.ai  loiMptTjuiire  0"^  C.  *  Itise---''- 

■  ■     .     >.-■  .:.■  •..!..  ".    ■  ■  I  :.,.:..:  .y  yT<  in  •Iianu-ior  and  li  0  motors  in  Knr- 
.  ■•.  ■    ...■:.■■.■.-.        'i'  :.■■•    ..::  •  .■.■■•::•  .  la-.iv'nelio  nnits:  l,(A)U.i.tO  niicrohu^^^- 

'■■-     ■•    :  .■     '    '        ■•■■;■■•■■  :-.;i-:nc'ii<' nnits;  ].i)UO,(iOJ  olims -=  lin.u.''..r 

"■■  ■;■.■.■■    ■■  ..:    ■:..  I  ■•  uijiis.     The  n nit  of  electro  muiive  lit:*.-*.'" 

<;•      V        ■  •  :  :   •■■•:.■.:   ■>  >  ■.    ■• 

•  ■::       .i  ■:;.:.  a-  Into  ch.'ctro  magnetic  unit;  10  microv-il:.'^^'- 
;  i:..:  '■  -V  ::  l.<   !  ■•.i:in.'  niioiox.ijis  -=  1  volt,  or  l00.CWlll>*■■"■ 

'■.    •  r  ■      .-■.■  li"  "::.;■«:  I  ■     ».'  ■'v-i.i-^    ■  1  nic-javult. 

i    ■■        •  ■  :"  •  .-•  :  '.  <■  '.  :     ."  i-  •■■.!:a!  t  ■  1  wiih.t  i>or  second,  or  the  curixMitisJ 
«■  :■    :"  ...:>  !i:i  «■.■  ■.:.■■:.■■.  i.- f  ■:■,•  of  o;ic /r,7  and  a  roistaiiCL' of  an  »Wf;/<. 
"I     •      .i-  t.r  <•  .•.•.;•  V  .  :.  ..'  :<  call.-.!  aniiH.Te,  and  rei»resents  that  voIuiM-" 

■  •         :  V  v.  :i..'|j  ::-.\\-    i,:..::^!:  a  i-.iviiii  luivinpf  an  electro  nioiivo  forcoofl-  ' 
■  •  <■:  1  ■•'      i:i  a  -  -r  .1.;.  or  ii  ropiX'sents  a  roU  diminished  1'^ •- 

:i..u  ::i:iT..\.  .:« (.:■  \.Ui\-  miIiko  luiits  of  v<duiiio  =  1  amiHtx    l.^''- 

-     ■  1  ::.'--a-.\! T  ..■  i:mi  of  i'loctric  capncitv  i.s  called  a  r^.:"  ■ 

:-.;..:■..  I-.n-  1  ....i  ■  n=  n  .-.i,..,  ...:  •  uiiiis  of  (apaeit  v*=  1  nira'l    l.tM".^" 

...  .:   :.i  I.    A:i  .  :■•  isii-  cnr:i  i;i  with  oO  Fauro  ctdls  "7-1  r,,ft^  1^1'  ■ 

::!  .  .  ]■'■  ^:aM.l:i:-.I  cai;.!"..-:  wiHi  "■'»  like  cell's,  VJ4  ro-'.v.aml  ;viai:ir*''^ 

■> ......  -:iiiii.ii(.'a:i-4...-,  :ii  p:u..ULini5  mo  light  of  a  Aiuxim-iucandeiO:- 


.i  .! '  ■'    < 

-ill. 


(irav^ty  :u-'<  -^  millyr.n  ail  '  ■■  ii.'<;  nl  onnn\  distances  from  the  earth's  cent" 

■   ■     ■  ■  :.;'••     •  :  -'  --  "  :■•  ■    -  ■    ■'■  •  ::.':<a-es.  and  incrensiiii,' as  the  dJsui:.  ••■ 

■•  ..■■:i.-   ' -.    i;    .:.•■>■  aMaci  i;i   :i  ■  i:i''rd::^-(.-ily  as  their  nuis.sc>,  and  iuverM.:v-' 

-  :  .:  •--<>    ::  ■■::■  ■!.-;. .M.r-.    T:..'  <p-M'i:i.- u:a  viiv  of  a  body  is  the  proporli.''.  ■' 

■  ■  .'.-  :•->  i'l'.-  \\\.i.:!ii  t)I'-i.i  )'il;.-:-  '■.i.ly  .•!■  known  density  or  of  equal  vtdnme.ioii'.:. 
..-  ii  -  .■.I'l.!!.!,  i;i)ili.-s  riivii;-,'  a.-«.r.idn  CL-utvr  have  a  ten«loncv  to  llv  o'l!' i- - 
;i  ..  ■:■:,  I-  K!  lir-i'iaiiy.  'I  ho  aiii  ii-iioii  of  iho  c  Mitral  fixed  point  is  tliecoi'.t:'.- 
.    ■,  i  ..-•.■.  n;,;  .^.-.i  i,.  c  i.i.j.  i-a!,  and  i'i".li:c,inj^  an  orbltiil   balance     IC.-;-*' 

;■'-■  ■■■:■'  -Ii  !  iii  lii>>  I -iJi-'^  liiu.-^  I  !H«.a-ir' )noniicai  application  of  tliLi  priiicU'-- 

>••    ■■•n  V-  :;'uii  and  •-■■.■'■■.i-ird  ;i  II    ivcr-aliy.  * 

Heat  (»r  Caloric  i- a  i.i-  moT  iiiiiiioii  or  nianifestntion  of  universal  persistor.: 
1'.. :■'■■■.  l-'-.i-'-xpr  s-i:-!,'  a.nl  iii.-m-ii!j:ijt  (iiia'.ililiosof  heat,  a  tliernial  unit  i-* e■•:■■ 
;.:■.y■■■:.  'ilii-  unit  of  ii,  ;;!  j..;  i.a'«|'ia::::i  >'  <»f  lioatwliich  corresponds  toani'.::-  '■ 
^  al  -f  ! '  in  ti:«'  ^v-iiipi-aiiin-  <>t"  1 1:>.  <if].':ie  li..jnid  ^vate^,  at  or  near  its  toiJii^-i- 
1  ■;!-.•  of  :r:'- ili'.-r  d.-n.-i-y.  Tiie  iii.cliaiiii'al  e«iuivali.*iit  of  heat  is  772  as  lI'-'-' 
1  K-'iia  iic.il  !-i\\'M' r'--|;'.i!('d  lo  rai-e  c'.ie  piMiial  772  feet  ■vviU  generate  one  mill  »'J 
li.-.ii.  Air  .Ml  I  ir.i-os  a!f  \  i-ry  had  coi  id  in- tors  of  heat.  In  iieatin'Tooin"*  w':.- 
:iir.  Ml"  Mil  :iir-!i  )!iM  i>i  !.-i  In  at  the  huttoiii.  l>oiible  windows  owe  tiioirntil:''' 
I..  ■■',  '•  )dy  ((fair  l-i-iuvu  ('."ir.  wliirli  transmits  heat  imperfecilv.  Asphalt  i* 
ih--  '■  -I  .■oiii!)  .<iiiiin  I'n-  ri'-:<=:!UMii<.i.>-;inv;itisaslo\vconductornndee(aioi:»i'':v'' 
h'Tii  .i.id  .I'yiii;.-.<.  Slau-  is  v;y  tlry,  h-.it  conducts  qnickly,  and  will  luit  roiiii" 
Ii'm!.  I'l.i^iiM' of  Paiisand  woo  Isniakegood  Hiiinur  forroc^m-^,  bccanse  thevar- 
ii-or  f.)!idii'''ors,  u  hilc  a  co'.i],.idion  of  liii  irand  lime  is  a  quick  coiu'liicora:  • 
vi'iy  "ol'l.  F.iv-hiick  a^-oiiis  Tnu-h  hi-al,  and  makes  pood  linin-j  for  llreplai'-  ^ 
wi.i  I-  ii..n  !■  a  hludi  c  nnli'i'V,  and  the  \vor<t  snhstanee  for  that  pnrpiisi».    I' 

■  l-'-ijC'inul  '<'nip<"atMre  in<'-'';i-f-  P"*  wit  ii  every  (It  feet  downward  lr«»Pi  Mirfii"- 

LJvrht.  --"^  .'i'ls.>lii;i,.'  ill  the  (hrk  oiilv  al  a  tem]>eratnre  of  tMK)^  to  TchP  iiril  ;i" 
.  iKi  I    ill  Mie  diiy.    'I'he  inle!i<iy  of  li-ht  is  inversely  as  tlio  s<|uare  of  di>;;:i:i 

■  ..III'  n' hrniuons  l»>  iy.  The  jiijiit  of  t  ho  snn  travels  at  the  rate  of  18.">.n(^Miii".- «  ; 
■  ■•.•  'iid.  'I'h.' -i.r.ii'inl  mra-iire  ofliudit  is  the  candle  power  of  a  sljortil  sp-r'  •  I 
i!  -liir.'.  1"..'')  ■MS.  |nM"  hiiur.    (  Mie  thousand  c.ubM'  feetof  l:>  candle  coal  gas  ise  ;■".. 

■.  ■  jil.  of  v|M.nii  oil.  .•2.!i  Ih-:.  of  mol.l  cninjh's  and  -H.fi  lbs.  of  S])onn  ra:Hi:.'» 
i :..  h.L'-'iiM-  ilu*  llame  from  a  khs  Kiiriier,  tiie  jj^reater  the  intensity  of  tho  iij■■■• 
■  ii.- mh-' eircctivf  ln-i'^ht  heiiLT .'» inch"S  *  ^ 
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MECHANICS~MiscELLANKOU»— Concluded. 

Hor8e>power.'-H*  measures  the  rate  at  which  work  is  done.  One  horse-power 

-ia  reckoned  as  equivalent  to  raising  33,000  lbs.  one  foot  Mah  per  minute,  or  550 

-lbs.  per  second.    It  is  called  nominal,  indicated,  or  actual.    Nominal  is  used  by 

^Manufacturers  of  steam  engines  to  express  the  capacity  of  an  engine,  the  ele- 

-ments  being  confined  to  the  dimensions  of  steam  cylinder,  and  a  conyentional 

•  pressure  of  steam  and  speed  of  piston.    Indicated  shows  the  fUll  capacity  of  the 

cylinder  in  operation  without  deductions  for  friction.  Actual  marks  its  power  as 

-developed  in  operation  involving  elements  of  mean  pressure  upon  the  piston, 

-Its  velocity,  and  a  just  deduction  for  friction  of  engine's  operation. 

Mechanical  Powers  are  only  three,  viz.:  the  lever,  inclined  plane,  and  pulley. 
'  Tbe  wheel  and  axle,  wedge  and  screw  are  only  combinations  of  the  three  simple 
powers.  * 

The  Strensrth  of  Material  is  the  resistance  which  a  body  o^rs  to  a  separation 
of  its  parts,  and  is  measured  by  the  degree  of  its  resistance  to  forms  of  force 
called  Crushing,  Detrusive.  Tensile,  Torsion,  and  Transverse.  Cohesion  is  the 
quality  by  which  the  particles  of  bodies  remain  in  contact.  Elasticity  is  the 
quality  of  a  body  by  which  it  resists  changes  of  form.  The  resilience  of  a  body 
is  a  combination  of  strength  and  flexibility.  The  deflection,  bending,  or  varia- 
tion of  girders,  beams,  and  bars  depends  chiefly  upon  their  form.  Continuous 
weights  equal  to  those  which  girders,  etc.,  are  suited  to  bear  will  not  cause  their 
deflection  to  increase  unless  they  are  subjected  to  important  changes  of  temper- 
ature. The  heaviest  load  on  a  railway  girder  ought  not  to  exceed  .16  of  such 
a  ^veight  as  would  destroy  the  girder  if  laid  on  in  state  of  rest  The  deflection 
of  grinders,  etc.,  flxed  at  one  end  and  loaded  at  the  other,  is  82  times  that  of  the 
same  when  supi)orted  at  both  ends  and  loaded  in  the  middle.  Deflection  is 
g^reatly  increased  by  instantaneous  loading,  sometimes  doubled.  The  momen- 
tum of  a  railway  train  in  deflectin^r  beams,  or  girders,  is  greater  than  its  simple 
dead  weight,  and  the  deflection  increases  with  the  veiocitv  of  the  weight. 
Beams  broken  by  a  running  load  are  always  fractured  at  points  beyond  their 
centers.  The  heaviest  running  weight  is  that  of  locomotives,  2  tons  per'linear 
foot.    Girders  must  not  be  deflected  more  than  .025  inch  to  a  foot  in  length. 

An  Aiioy  is  the  proportion  of  a  baser  metal  mixed  with  a  flner  or  purer.  AnuU- 
gam  is  a  compound  of  mercury  and  a  metal  making  a  soft  alloy;  compositions  of 
copper  contract  in  admixture,  and  all  amalgams  expand.  The  less  fhdble  metals 
sliould  be  melted  flrsc  when  allovs  and  compositions  are  made.  Increase  of  the 
zinc  proportion  in  composition  of  brass  is  followed  by  a  decrease  of  malleability. 
.  The  tenacity  of  brass  is  impaired  by  addition  of  lead  or  tin.  Steel  alloyed  with 
.  ore  five-hundredth  part  of  platinum  or  silveris  rendered  harder,  more  malleable, 
1  and  better  adapted  for  cutting  Instruments.  The  specific  gravity  of  alloys  does 
;not  follow  the  ratios  of  their  ingredients,  being  sometimes  above  or  below  the 
.  mean.   Brass  is  an  alloy  of  copper  and  zinc;  bronze,  of  tin  and  copper. 

Oun  Barreis  to  shoot  well  must  not  be  less  than  44  times  diameter  of  bore  nor 
'.  more  than  47  measured  from  the  vent  hole. 

Mortar  should  be  so  mixed  with  lime  or  cement  paste  that  the  volume  of 
cementing  substance  should  be  somewhat  in  excess  ofvolume  of  voids  or  spaces 
'  in  the  sand  or  coarse  material  to  be  united,  so  that  there  may  be  enough  to 
:  counteract  the  imperfect  manipulation  of  the  mass. 

Portland  Cement  requires  less  water  than  Roman  cement,  Fcts  slowly,  and  can 
be  remixed  with  additional  water  after  an  interval  of  12  or  24  hours  from  its  first 
mixture.  It  improves  by  age  if  kept  from  moisture.  The  longer  in  setting  the 
stronger  it  will  be.  Cleaner  and  sharx>er  the  sand,  greater  the  strength.  Strong 
cement  is  heavy;  blue  gray,  slow  setting.  Quick  setting  generally  has  too  much 
clay  in  its  composition,  is  brownish  and  weak.  Less  water  used  in  mixing 
cement,  the  better.  Brick,  stones,  etc.,  used  with  cement  should  be  well  wetted 
before  using.  Cement  setting  under  still  water  will  be  stronger  than  if  kept  dry. 
Bricks  of  Portland  cement  in  a  few  months  are  equal  to  the  best  pressed  or  face. 
Wben  concrete  is  being  used,  a  current  of  water  will  wash  away  the  cement. 
Artificial  cement  is  made  by  a  combination  of  slaked  lime  with  unburned  clay 
in  suitable  proportions.  Salt  water  has  a  tendency  to  decompose  cements  of  all 
kinds,  and  their  strength  is  considerably  impaired  by  their  mixture  with  it. 
Whence  it  follows  that  cement  in  a  climate  like  that  of  San  Francisco,  with  a 
saline  atmosphere  and  moderate  rainfall,  is  not  economical  material,  while  in  a 
climate  like  that  of  Arizona,  it  would  be  the  most  satisfactory  for  structures  and 
ail  works  not  in  or  near  water  courses  and  lakes. 

Scales  and  Balances.— To  detect  fhiudulent  balances  after  en  equilibrium  has 
been  established  between  the  weight  and  the  article,  transpose  them  and  the 
weight  will  preponderate,  if  the  article  is  lighter  than  the  weight,  and  vice  versa. 
To  ascertain  true  weight,  discover  the  weight  which  will  produce  equilibrium 
after  the  article  and  weight  have  been  transposed;  reduce  these  weights  to  the 
same  denomination,  multiply  them  together  and  the  square  root  o^\.Vv^Vt  ^tQ^^vcX 
will  give  true  weight. 


4rt(> 
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Lfatiikb  WnoRT.— a  kilo  In  leather  welghi^  la»9.304621M  lbs.  gvoirSfyilltt 
li'iMii  r  »>i>oken  of  an  11  kllu,  nieans  that  12  skins  weigh  lixS.SOMH'a-dO.seiia':, 8  ■ 
a|iliriXiitiAtely  90\  lbs.;  and  ho  un  for  a  greater  or  leas  nmnberof  kilos. 

SHi>KMAKERa*  Measubb.— Kg.  1  amall  size  la4fk!iis.,  Inaide  length,  andeTerrrv' 
V'  illii|<  ittiiiilM'r  lui-rcascs  H  of  an  iui'h  t4>  13.     No.  1  large  sLse  Is  8  and  ]L:4:u,  J 
auil  fvery  succeeding  number  increases  H  of  an  inch  to  15. 

IIoMB.-^Tlie  numbers,  of  hose  or  stockings,  Tiat  6,  7,  8,  83i,  9,  etc.,  IndieatB^ 
exui  t  li'Ugth  of  tlie  foot  of  the  hose  in  inches 

Hatteb's  Heahube.— The  measure  around  the  head  fo  be  taken  Just  wheie^ 
hat  is  sccuHtomed  to  rest»  and  for  the  following  elzes  is  as  folloin:  i<u* 
S's.alH.lS  ins.  around  the  head;  <|,al8.85  Ina.;  <|!i.=i9.L4  ius.;  •!ii,ssrj.()3iDf.; 
<!'«.»  10.03  Ins.;  •.>«.  =20.42  ins. ;  O^8,-i20.f)linB.;  <l^.»2l.20in8.;  eH,"21.n)iB^i 
7."21.WluB.;  7'i,=22.JW  Ins.;  7U.-22.77  ias.;  7^.>=23.16  ins.;  75<,«93.i56i'M 
7V,=23/J3iiiH.;  7 U, -"24.34  ins.;  77i.->2U4  ina.;  «lH-''i5.13  ins.t  l»3k,«B2J.»iia; 
M  Hi  ,-25.91  ius. 

Sizes  of  Hats  Wobh  bt  Emxment  MEM.'-Desn  Stsniej,  No.  B^i  Lord  BeacoD* 
flpld,  7;  Priuco  of  WbIch,  7;  Itobcrfc  Burns,  7>»;  Ctias  Dickens,  7!^  •  Gen.  V.  T. 
Hherman,  7!i ;  Stephen  A.  Douglas,  7H:  James  O.  Blaine,  7k( ;  Wm.  £.  GUds<t<nt^ 


■  i 


James  A.  Garfield.  7^;  Gen.  U.  8.  Grant,7^;  Henry  Clay,  7^;  OroTerCiei» 


lay,  1 
laud,  73i;  Daniel  Webster,  8;  Danlal  O'Ckmnell,  8;  Samoel  J.  aniden,  8^« 

WBIVflnP  OF   BELLA  OF  THB    UTORLO. 


BKLLa. 


ViQSOow,  Knssia.... 
6t.  Ivan's,  Moscow. 
%  lenua,  Anatria . . . . 
Olmutz,  Boneraia... 

Bowen,  France 

-BtgBen,"  London. 


Lt)H. 

432~dob 
127 ,8:  JO 
40,200 
40,000 
40,000 
80,350 


BEIXS. 


Montreal,  CanadBk*. 

City  Hail.  N.  Y 

Fire  Alarm,  83d  St., 

New  York  City.... 

St.  Peter's,  Borne. . . 

"Great  Tom"Oxforrt 


28,660 
2M0O 


!Lbs. 


21,612 

i8.r.oo 

18,000 


BKLLS, 


_T5i 

St.  PboI'b,  London.,  ll.^^l 
Linden,  Oennany ..  10.^ 
Lewlston,  Maine..M  10^1 
Worcester.  England  M 


WEIGHT  AHD  SFBGIFIO  CWATITT 

OfLtquids,  Bletols,  Bllneral  Sabstanecs  fand  IToods* 

Note.— The  Spcciflc  Gravity  of  a  body  is  the  proportion  it  bears  to  the  weight il^ 
another  body  of  known  density.    An  immersed  body,  ascending  or  descendiagiii 
^iiid,  has  a  force  equal  to  the  difference  between  its  own  weight  and  the  waightd 
its  bulk  of  the  fluid,  less  the  resiHtance  of  the  fluid  to  its  passage. 

Water  is  well  adapted  for  the  standard  of  gravity ;  and  as  a  cubic  foot  of  it  mi^  I 
1,000  ounces  avoirdupois,  its  weight  is  taken  as  the  unit,  viz.,  1,000. 

To  find  the  weight  of  any  BubRtsnce,  the  specific  gravity  being  known,  divide  tbf 
pp^'ciftc  gravity  by  16,  and  the  quotient  will  give  the  weight  of  «  cable  foot  of  iia 
poniuls. 

Ju  this  Table,  Fluids  at  32°  Fahr.  (  except  water,  which  is  taken  at  SSi^.l  Fahr.). 


LiQumn 


Acid,  Acetic 

Benzoic 

••     Citric 

"     Concentrated 

*     Fluoric 

•  *     Muriatic 

•♦     Nitric 

"     Phosphoric 

**         solid  .   . 

*•     Sulphuric 

Alcohol,  pure,  00'^ 

"        96  per  cent 

•*        80       •*        

*<        60       "        


66.375 
41.687 
64.625 
95.062 
93.760 
75.000 
76.0(J2 
97.376 
175.000 
115.562 
49.622 
51.000 
63.937 
68.376 


1062 

667 

1034 

1521 

I'W 

1200 

1217 

1558 

2800 

1849 

794 

816 

863 

934 


Alcohol,  *0  per  cent 

•       25       ••        

"        10       "        .   ... 

Ammonia,  27.9  per  cent. ! 

Aquaforiis,  double 

Aquafortis,  single. ...... 

•*^eer ......      ••••••....., 

Bitumen,  liquid 

Blood,  human ][ 

Branny,  5-6  or  6  rf  spirit* 

Oder 

ttlier,  aci'tic 

*•        muriatic * ' 


69.437 

60.62.V 

61.625= 

62.010 

65.687i 

81.250- 

75.0001 

64  6251 

63.0G0 

65.8751 

67.750 

63.625! 

64.125; 

62.813, 
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welskt  and  ap«eille  fivHltr— Ocmtbnud. 


«™. 

lifl 

Iff 
1 

tKJi™. 

Pi 

s! 

M.oun 

IflO.OOO 
IIB.SOU 
SflU.IST 
M.MS 

zz 

633  >6 

*a7.6no 
mi'.m 

IIBJ.OOO 
1437  .MW 

Tou.noo 

lasst 
w 

033 

77:h!( 

asisi; 

600.001 
S18.7« 

S'i 

"  un*tti"".:'.:".'.:'.'.: 

"    KBphtlii 

"      diBiiiiBij.  as-" 

>% 

..  pedSii™:;::; ::;:.. 

■WIne.Bnr^). 

:  ^X°r.;:::;:::: 

UnuJ— SoUd*. 

AnHmony 

z 

Bra™.(^pi7S-" :: 

..       ICopper.K 

..    'pu^'!'.vv;.:-.v. 

ga&i    pJilll^lniil 

"B» 

s 

S 
1 

IGIM 

a 

77S8 

DM 
1750 

BM.611 

ias.7«i 

Mi:87« 

IWl.'sflO 

iiM.flaJS 

•'        "        lun^Bttd. 

G(.ld,gu™,c»H^. 

-     tam.  ■Ddb.rdenrf. 

Tin.OumlBb,  tummflrcd 

"   jj^"""™^ 

"" 

■'  roiifti  piitai. :;:.■.";: 

tt.::..::-.;.:;-.:: 

IIODO 

THE  OBEAT  PYRAMID  JEEZEH 


Walcht  aM.4.  RpeeM 

e  Untvtty  -amtiBaM. 

Bto. 

II  li 

Ini 

If 

Etc 

11 

lOT.iaa 

M.sn 
i03.ia 

iii.aw 
no.ooo 
laT.m 

lOO.OOl 

173.B7: 
103:60. 

El 

80.7H 

ei,'aBo 

81.371 
83.187 
Ba.M)l 

lasloffl 
i8b:»7; 

11S.35( 
7S,<WI 

ea.7M 
mm 

iar>.sHi 

KK».000 

3SM 
27* 

1 

907! 

37M 
3fl«4 

IMO 

leoo 

vm 

3MM 
1300 
ISGO 
1030 

STR 
IIBD 

laat 
]^ 

1370 
1300 
11S9 

i 

soon 

1 

MB. 

s 

TrjT^:::E 

'mm 

aUH,bolU 

B«,"^"lpt.t. 1 

;;  ""-■;-;v;:;;;.l 

183,SI 

0»nl»9.^T'l«n»d... 

BTK* 1 

H18,0( 

••   wotk  In  OBmant . . . 

..      ■.„»»■...  1 

Cwbon 

CemeuL.  PortUsd 

OraTel,  eonmaa 

iSK-asraS;.-;;.::: 

Honiblaida 

lodiDB 

1B9.« 
17».tl 

1 

308.71 

Chry»llla 

Ume,  hTdmaUc 

17l!il 

LlmeatoM,  gTMii 

white 

MigdMU,  arboiuM  .  ... 

Cod,  Anthndts 1 

AMon 

■•       filK>T>n.bUck.. 
;;      Omm 

lUIUa.'wiilU.I!! 

;;  ^ { 

"     ChlU^ 

109.T( 

108  a 

"    to^d^a'ii' 

..■;,  .r""'-"'"- 

■'     Bpliot 

^?S«-h;iL 

Pewl,  Oriental'""!.'.".'.!! 

--,■■ 1 

"'■r-'SSiS,::.::: 

S!S 

FawT 

twin 

e&ot 
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\^£iaHT3  AND  MEASUREMENTS  OF  WATER, 

The  constitution  of  fresh  water  is — 

Oxygen,  by  weiirM,  88.889;  by  measure,  1     ' 
Hydrogen,        "       11.111;  "        2 

i.  cubic  foot  of  water  weighs  908.06512  ounces,  or  62.37907  lbs.  avoirdupois. 

Tor  convenience  of  computation  the  weight  of  a  cubic  foot  of  water  is  taken  xi 
K)  ouuces,  or  62.5  lbs. 

L  cubic  foot  is  to  a  cylindrical  foot  as  1  Is  to  .7854. 

1  cubi(^ foot  of  water  =  62.5   pounds. 

1  cylindrical  foot  of  water  —  49.1         ** 

1  gallon  of   water      «  «=  8.33       «* 

12  gallons  of  water  -^  1  cwt.  (100  lbs.) 

13.44  gallons  of  water  --  1    "     (112    -   ) 

240  gallons  of  water  *^  1  ton    (2000  *'  ) 

268.8  gallons  of  water  «^-  1    '*     (2240  "  ) 

1.6  cubic  foot  of  water  •=         %      1  cwt.  (100    "  ) 

1.8  cubic  foot  of  water  1    **     (112    ") 

32  cubic  feet  of  water  «=  1  ton    (2000  *'  ) 

35.84  cubic  feet  of  water  ^  i    ••     (2240*') 

1  cubic  foot  of  water  a  7.5  gallons. 

1  cylindrical  foot  of  water  —  6.9       *' 

PROPERTIES  OF  WATER. 

^ater  vaporizes  at  all  temperatures,  even  when  in  the  form  of  ice. 

ks  found  in  nature  it  is  never  pure,  being  always  contaminated  with  foreign 
iter.  Rain  is  the  pureut  form  of  natural  water,  but  always  (-ontains  carbonic 
d.  and  carbonate  and  nitrate  of  ammonia  and  other  constituents,  depending 
on  the  locality  in  which  it  falls. 

kt  a  temperature  of  212^  Fahrenheit,  with  a  barometric  presfiure  of  29.32  inches, 
ter  boils  and  is  converted  into  an  invlBible  elastic  vapor  occupying  1,696  times 
space. 

in  the  temperature  of  water  decreases  it  regularly  contracts  until  oooled  down  to 
2°  Fahrenlieit;  but  every  decrea^  in  temperature  below  this  causes  it  to  expand 
almost  the  same  extent  for  each  degree  as  it  had  previously  contracted, 
n  freezing,  water  expands  .076  of  its  bulk. 

A  cubic  foot  of  water  weighs  62.5  lbs. 
••        ••         ice  "      58.08    •• 

35.84  cubic  feet  of  \>  nter  weigh  a  tuu  (2240  lbs.) 
88.57      "       ••        ice  •«  ••  «• 

?be  weight  of  sea  water  is  1 .029  times  that  of  fresh  water.  One  cubic  foot  of  net 
fcer  Wti^hs  (34.3125  pounds,  and  one  gallon  8.58  pounds-  About  one  thirty-thirc 
"t  of  its  weight,  or  four  ounces  to  each  gallon,  is  salt. 


PROPOSITIONS  AND  FORMULAS. 

.     The  length  (0  width  (tr)  and  depth  {d)  in  inches  of  a  quadrilateral  cistern 
aig  given;  required  its  capacity  in  gallons  {g) : 
4X«'Xd-i-231-^. 

•     The  diameter  Id)  rnd  depth  {h)  in  inches  of  a  circular  cistern  of  uniform 
Oaeter  being  given    required  its  capacity  in  gallons  {g)i 
<nX  .7854X^-^231  =^. 

.     The  lower  diameter  (D)  the  upper  diameter  {d)  and  the  depth  (A)  iu  inchet 

&  circular  cistern  of  different  diameters  being  given;  required  its  capacity  in 

lous  {g)t 

D*    d»     (DXd)X. 7854X^-^693=17 

^'hat  of  formula  2  has  the  form  of  a  cylinder;  that  of  foTe>\x\%  ^  \.\v«  loxxa ot.  iv 
Btrom  of  a  cone. 
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HYDRAULICS. 

liravity  is  the  fundamental  principal  in  Hydranllcs.  Bescendlng  7hii<iii 
actuated  by  the  same  laws  aa  Falling  Bodies.  A  Fluid  will  fall  through  1  Mil  ^ 
one-quarter  of  a  second,  4  feet  in  one-half  of  a  second,  aud  through  9  /MtV  p^ 
three-quarters  of  a  second,  and  so  on.  I  it 

The  velocity  of  a  Btream  of  water,  flowing  from  an  aparture  in  tiit  M4  fn 
bottom  of  a  vessel,  reservoir,  or  bulkhead,  that  is  kept  fall,  is  the  same  Mil  to 
heavy  body  would  acquire  by  falling  freely  ftom  a  height  equal  to  that  bet«Mi»l  of 
surface  of  the  fluid  and  the  middle  of  the  aperture;  the  distance  betveflattVi  iq 
levels  is  termed  the  head.  'I.\e  velocity  of  water  flowing  oat  of  an  HiertBPl  ,5 
as  the  square  root  ot  the  height  of  the  head  of  the  fluid.  The  7)bvrr/ir«/TcMi;  in 
therefore,  in  feet  per  second,  is  as  the  square  root  of  the  product  of  tbe^i*  ihc 
fallen  through  in  feet  and  G4.3:););  consequently , for  1  foot  it  Js  V 64.338b  8JI1JU  the 
The  Mean  velocity,  however,  of  a  number  of  experiments  ^ves  6.4  feet  or  iA     U\ 

Contracted  Vein. — The  vein  or  stream  begins  to  contract  at  the  oofld 
and  continues  contracting  for  a  distance  equal  to  nearly  three  (3)  tlBnii 
diameter  of  the  opening.  At  the  point  of  greatest  contraction  its  Tckxttf  * 
i:?arly  equal  to  theoretical  velocity.  This  contraction  differs  aroording  to  li 
L'onditions  imposed.  Thus  the  stream  flowi^ig  from  a  thin -lipped  orifice,  ok 
ordinary  circumstances,  becomes,  on  an  average,  contracted  about  ^  per  (^ 
i)ut  the  stream  flowing  from  a  smooth  nozzle,  with  opposite  sides  indadiH* 
angle  of  16  degrees,  the  contraction  amounts  to  about  '1\^  per  cent. 

Uleasareiiieiit  of  %Vater.— In  Soutueni  Cal.  the  flow  of  l-50:h  of  a  edb 
foot  of  water  per  second,  is  an  inch. 

A  niner's  Inch  of  water,  legal  measure,  in  the  State  of  Califofsiii 

Water  Kigkts,  State  of  California,  Civil  Code,  Section  1416)    is  that  qiunlttr 
^vater  which  will  flow  through  an  opening  of  one  square  inch  in  the  boMoa 
Hide  of  a  vessel,  under  a  pressure  of  four  inches  above  the  opening.    Flfll 
<he  above  '*  Miners'  Inches"  is  equivalent  to  the  discharge  of  one  cubic  foa 
water  per  secoud,  and  is  less  by  .819  of  a  cubic  foot  per  second  than  the  "An  , 
Jounty  Miner's  Inch."    {See  Miner's  Inch  Illustrated,  in  another  part  oftkis^^ 
The  above-mentioned  act  was  amended  m  1903  so  as  to  read;  **  Baeb  i9W*Sl 
oi  tne  opening  represents  a  miners'  inch,  and  Is  equal  to  a  flow  of  l}§  oofiie  fM(*| 

«ro|A|*  npr  mi  nut  ft 

'J  a  lions  In  JMlners*  I  nelies.— Multiply  the  given  number  of  **llli(tf 
/n.^bes  "  by  14.961,  pointing  off  Ave  decimal  placeti;  the  result  gives  the  n' 
uf  t-allons  discharged  per  secoud. 

Miners'  Inches  In  Oailonfl.  -Divide  the  number  of  gallons,  flower 
charged  per  minute,  by  8.9766;  result  will  be  the  number  of  Miners'  Inches 

Velocity  of  ^Vater  tlirousli  Clean  Iron  Pipe.^Eleven  (11) 
the  number  of  Miners'  Inches  flow,  aivided  by  three  (3)  times  the  square  of 
diameter  of  the  pipe,  is  equal  to  the  velocity  of  the  water  in  the  pipe  per  secoii' 

Example.—  The  flow  of  water  in  a  pipe  30  inches  in  diameter,  with  0  feet  ftll  I 
to  the  mile,  is  9.50  miners' inches.    What  is  the  velocity  per  second?    Solt^iffn 
Pipe,  30  X  30  =  900  X  3  =  2,7iX);  Miners'  Inches,  960  X  II  *»  10,660  -7-  2,700 -•3.91  ft* 
per  second  velocity  sought. 

Note.— The  carrying  capacity  of  clean  Iron  pipe  Is  represented  by  ths^ 
(1) ;  that  of  slightly  rough  iron  pipe  is  .89  per  cent,  of  that  of  a  clean  pip6;i^l< 
that  of  very  rough  iron  pipe  is  .77  per  cent,  of  that  of  clean  pipe.  1 1 

To  ascertain  the  number  of  Jttiners*  Inches  oT  "Water  tM 
^tvill  floiv  through  Clean  Iron  Pipe,  the  velocity  of  the  water,  and 
diameter  of  pipe  being  known. 

Three  (3)  times  the  product  of  tho  velocity  of  the  water,  and  the  sqiun<'! 
the  diameter,  divided  by  11  Is  equal  io  the  Miners'  Inches  flow. 

Example. — ^The  velocity  of  water  in  a  pipe  22  inches  diameter  is  6  feel 
second;  required  the  number  of  Miners'  Inches?     Solution:  22X22ss48AXC' 
2,420  X  3  =3  7,260  -f- 11  =  66C  the  number  of  Miners'  Inches  sought. 

rfleftel  Facts  in  Hydraulics.— Doubling  the  diameter  of  a  pipe  l»J 
creases  the  capacity  four  times. 

Circular  apertures  are  nioat  effective  for  discharging  water,  since  theyhtf* 
less  frictiimal  surface  for  the  same  urea. 

To  l^ud  the  pressure  in  pounds  per  square  inch  of  a  column  of  water,  mnltlfif 
♦he  height  of  the  column  in  feet  by  AM.  (Approximately  every  foot  of  elevati* 
is  I'tnisidered  equal  to  Jj  lb.  pressure  per  square  inch.) 

The  time  oci'upied  in  discharging  equal  quantities  of  water,  under  eqe' 
heads,  through  pipes  of  equal  lengths,  will  be  different  for  varying  forms,  iJ 
Vroportionally  as  follows:  Tor  a  straight  line,  90;  for  a  true  curve,  IQO;  and  fof' 
r/V/»/  angles  140, 

The  quantities  of  water  discharged  In  the  same  time,  through  different  - 
apertures,  under  differtut  head*,  are  to  oue  another  in  the  compound  ratio  <^ 
jinaH  ot  the  apertures,  and  ol  l\ie  acvwaxe  xooXa  ol  \\i^\ife\^\%  ^il  \iA»d«  abots  tt»j 
venters  of  the  apert 
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HYDRAULICSa-Oontlnued. 

■^  Xeasureatemt  •f  Fl^wiac  Water  in  Bttehes,  Cualfl,  Wttven^ 

•«.•— To  meunire  tbe  water  flowing  in  a  ditch  or  small  stream;  first  select  s 
::^Bition  along  such  ditch  or  stream,  so  that  a  small  weir  dam  constructed  across 
at  a  right  angle  (of  a  single  2-inch  plank  set  up  edgeways)  would  create  an  eddy 
^^m  75  to  100  feet  above  the  same;  out  a  notch  in  the  plank,  sufllcient  in  depth 
!r  pass  all  the  water  to  be  measured,  and  not  more  than  two-thirds  of  the  width 
■*  the  stream  in  length;  have  the  upper  side  of  the  plank  lined  with  sheet-iron, 
^  -d  the  sides  and  bottom  of  the  notch  chamfered  on  the  lower  side  to  an  angle  of 
■*-out  45  degrees.  Let  this  dam  be  so  situated,  that  all  the  water  passing  over  it 
:^  11  fall  clear  at  least  10  inches,  and  run  away  unobstructed;  it  ext  drive  a  stake  in 
^9  stream  (about  one-third  the  way  across,  and  10  feet  above  the  dam)  down  to 
^  true  level  of  the  bottom  of  the  notch  in  the  plank  forming  the  weir  dam 
~~*er  the  water  has  come  to  a  stand,  and  reached  its  greatest  depth,  a  careful 
^asurement  can  be  made  of  the  depth  of  the  water  over  the  top  of  the  stake, 
kmich  gives  tne  true  depth  of  the  water  passing  over  the  notch;  multiply  the 
^^ea:dth  of  the  water  passing  over  the  weir  by  the  depth  over  the  stake,  and  the 
""^^nct  is  the  area.  Multiply  the  area  by  the  mean  velocity  of  Its  flow  in  feet  per 
^sond,  and  the  product  is  the  volume  in  cubic  feet;  divide  the  number  of  cubic 
^«t  by  1.57,  and  the  result  will  be  the  number  of  Miners*  Inches. 

Example.— A  stream  of  water  90  inches  wide  running  over  a  weir  dim  (as 
bove  defined),  and  9  inches  deep  over  the  stake,  with  a  mean  velocity  <  f  5  feet 
ev  second;  required  the  cubic  feet  and  Miners'  Inches  of  water?  iiolutionT 
^  X  9  X  5  a  4.030  cubic  feet;  4,050  -f- 1.57  -•  2,579.62  Miners'  Inches. 

The  velocity  of  such  a  stream  can  be  estimated  by  throwing  floating  bodies 
fOL  the  surface  of  near  the  same  specific  gravity  as  the  water,  and  rating  the  time 
fcourately,  required  in  passing  a  given  distance.  The  velocity  is  greatest  in  the 
lenter  of  the  stream  and  near  the  surface,  and  Is  less  near  the  bottom  and  side, 
pliable  experiments  prove  the  Mean  velocity  to  be  .83  per  cent,  of  the  velocity 
4  the  surface  in  the  center  of  the  stream. 

i  To  Compute  tlie  Mtmn  Depth  of  Flo^rtnc  "Water  In  I^arsre 
#treams« — ^kule:  Set  off  the  breadth  of  the  stream,  etc.,  into  any  convenient 
#«mber  of  divisions;  ascertain  the  mean  depths  of  these  divisions,  then  divide 
clieir  l3um  by  the  number  of  divisions,  and  the  quotient  is  the  mean  depth. 

To  Compute  the  Mean  Area  of  Flowing  Water.— Buuc:  1.  Multi- 
ply the  breadtn  or  breadths  of  the  s^<»«m,  etc.,  by  the  mean  depth  or  depths,  and 
he  product  is  the  area.  2. — Divide  tt.^  volume  flowing  in  cubic  feet  per  second 
»jr  the  mean  velocity  in  feet  per  secon.  .  and  the  quotient  is  the  area  in  square  feet. 

To  Compute  the  Volume  62  Flowlnir  Water.— Rule:  Multiply 
he  area  of  the  stream,  etc.,  by  tbe  mean  velocity  o*f  its  flow  In  feet,  and  the 
product  is  the  volume  in  cubic  feet. 

To  Compute  the  Blean  Telocity  of  Flowing  Water.— Rule: 
Mvide  the  velocity  of  the  flow  in  feet  per  second  by  the  area  of  the  stream,  etc., 
nd.  the  quotient  will  give  the  velocity  in  feet.  The  mean  velocity  at  half  deptb 
f  a  stream  has  been  ascertained  to  be  as  .915  to  1,  and  at  the  bottom  of  it  as  .83 
9  1»  compared  with  the  velocity  at  the  s^urface. 

Frietion  of  Water  upon  a  Plane  tSnrfhee.— By  the  experiments 
f  Beaufoy,  it  was  ascertained  that  the  friction  increased  x*ery  nearly  as  the 
t]^uare  of  the  velocity,  and  that  a  surface  of  50  square  feet,  at  a  velocity  of  6  feet 
er  second,  presented  a  resistance  of  6  lbs.  Hence  50-7-6  =8.33  square  feet=l  lb. 
esi stance  at  a  velocity  of  6  feet*  and,  consequently,  X  -^  8.33  » .12  lbs.  resistance 
•er  square  foot  at  the  same  velocity. 

Friction  in  Pipes.— The  Resistance  of  Friction  In  the  flow  of  water 
brough  pipes,  etc.,  of  a  uniform  diameter,  is  independent  of  the  pressure,  and 
iicreases  directly  as  the  length,  very  nearly  as  the  square  of  the  velocity  of  the 
low,  and  inversely  as  the  diameter  of  the  pipe.  With  wooden  pipes  the  friction 
B  1.75  times  greater  than  in  metallic. 

Water  and  t^team  Pistons.— The  area  of  the  water  piston,  multiplied 
>y  the  pressure  of  water  per  square  inch,  gives  the  resistance.  The  area  of  the 
iteam  piston,  multiplied  by  the  steam  pressure,  gives  the  total  amount  of  pressure 
exerted.  A  margin  must  be  made  between  the  power  and  the  resistance  to  move 
the  pistons  at  the  required  speed. 

To  Compute  the  Horse-power  necessary  to  Raise  Water 
to  any  civen  £leiration.— Rule:  Multiply  the  weight  of  the  column  of 
the  water  oy  its  velocity  in  feet  per  minute,  and  divide  the  product  by  33,000. 

Example. — It  is  required  to  raise  1,000  gallons  of  fresh  water  per  minute,  to 
tn  elevation  of  140  feet,  through  a  cast-iron  pipe  660  feet  in  length*  what  is  the 
required  power?  Solution:  1,000  gallons  of  fresh  water  «  1,000  X  231=231,00« 
cubic  inches,  and  231,000  -h  1,728  »  133.68  cukie  feet  /^  minute.  Hence,  133.6^  Y.  <:A.X 
X  l4O-5-?8,000— 86.44  hone-power. 
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HYDKAULIC  FIFE. 

The  thickness  of  Iron  1b  usually  ppoportionate  lo  tlie  head  of  water  Sind  I 
ameler  of  the  pipe  used.  Pipes  made  of  dilftrent  Bias  of  iron  mentioned  li 
will  stand  a  atraln  per  eeotional  Inch,  fa  poiinda  aToirdupols,  b»  (mi^-,..  _ 

Water  Cb-ejfctente.— No  12,  strain  per  incli,  7,000  to  S.OOOtts.: 
]2J1IXIIbe.:  No.Oto  3.16. 12,000  to  14,000  B«,;  ;^  to  %  17,000  to  If 

TheheRdof  the  water  in  ponndsavolrdupoLB.  multiplied  by  tuu  uium 
XApe  In  inches,  and  divided  by  the  above  coetticlents.  gives  twice  the 
nece*<sary  of  the  iron  to  be  usw.  It  is  advisable  to  lower  the  head  oi 
avoid  leakage,  for  which  due  allowance  should  be  made, 

■     f  Rioets  to  Iron  £■»«(.— No.  18  iron,  5-32-inch  rivet;  18,6-32-  1 


S,'C"'" 


MS:  ' 


„, ,  „ , _ siphon  _. 

has  an  approiimstelnnei  diameter  of  30  Inches.  dlHchandng  52  cubic  f^t  of  < 
per  second.  The  iron  used  In  this  pipe  li  ordinary  EngllBh  place.  At  its  en 
aapreeslon  this  pipe  sustains  a^^iv«n re  of  gR7  feel,  and  the  thickness  of  uie 
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1  prcsBiire  ol 

found  In  the  following  table. 
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ETESIAN  WELLS.— An  artesian  well  is  one  in  which  the  waters  of  a  lower 
~mun.  are  enabled  to  rise  sufficiently  near  to  the  surface  to  permit  their  eco- 
^cal  nse.    The  name  artesian  is  derived  from  Artois,  a  province  of  France, 
I  water  has  been  obtained,  from  a  remote  period,  by  boring  vertically  down 
;h  impermeable  strata  to  a  stratum  more  or  less  permeable,  charged  with 
in  a  basin-shaped  depression,  or  so  inclined  as  to  reach  the  surfsice  of  the 
at  some  distance  from  the  point  at  which  the  bore-hole  is  made.     Wells 
is  kind  were  known  to  the  ancients,  and  they  abounded  in  the  Libyan 
rt  and  the  plains  of  Tyre.    To-day  they  are  being  successfully  used  fur  re- 
ling  large  tracts  of  Sahara.    The  principle  of  the  artesian  well  is  very  simple. 
1  a  hole  is  bored  down  through  the  upper  impermeable  layer  to  the  surlace 
underground  reservoir,  water  is  forced  up,  by  the  law  compelling  it  to  seek 
'^^el,  to  a  height  grreater  or  less,  according  to  the  elevation  of  level  in  the 
'Mig  column,  thus  forming  a  natural  fountain  on  precisely  the  same  principle 
-.  jbX  of  the  common  artificial  fountain  which  gets  its  supply  from  a  height 
e  the  jet.   It  is  essential  to  the  success  of  an  artesian  well,  that  there  be 
unity  of  permeable  stratum  between  two  impermeable  strata  which  have 
er  flaw  nor  leakage.    The  ground  to  be  bored  may  have  a  steep  inclination 
iding  to  the  bottom  of  the  water-bearing  beds,  and  then  the  water  supply 
j«3essarlly  limited.    Yet  a  good  supply  can  be  secured  if  the  water-bearing 
be  very  porous,  and  have  a  considerable  lateral  extension.    On  the  other 
the  inclination  of  the  strata  may  be  very  gradual,  with  a  larger  area  of 
«e  receiving  the  rainfalL    But  the  condition  most  favorable  to  large  and 
'^ant  flow  is  when  most  of  the  rainfall  on  a  surface  percolates  through  to 
^^rater-bearing  strata.    When  a  boring  has  to  be  made  to  water-bearing  strata 
'Vigh  other  rocks  slightly  permeable,  the  quantity  of  water  is  more  or  less 
:;5*  xasly  aflfected,  and  artificial  hydrostatic  pressure  is  required.    Several  kinds 
^  "Biter  may  be  encountered  in  the  same  sinking.   To  suppress  an  impm'e  flow, 
»r  tubes  must  be  inserted  in  the  bore-holes,  and  this  is  always  necessary 
^  loose  sand  and  strata  are  struck.   When  the  water  has  so  little  hydrostatic 
^\ire  that  it  can  not  rise  to  the  surface,  a  pump  of  ;^me  kind  must  be  used, 
^^irie  level  of  the  water  is  below  thirty  feet  from  the  surface,  only  a  plunger^ 
''mp  is  useful.    The  quantity  of  water  found  in  any  strata  does  not  depend 
~Qly  on  the  surface  of  such  strata  exposed  to  the  rainfall,  but  is  much  Influ- 
^^ed  by  the  degree  of  porosity  of  the  strata,  which  is  the  test  of  their  safcurative 
^,^|)aclty.    Water  may  be  obtained  by  means  of  short  holes  a  few  yards  down* 
^Qen  the  object  is  to  collect  the  surface  drainage  by  means  of  small  pumps. 
^*iere  gravel  only  is  found,  water  can  not  generally  be  procured  througn  short 
■  r^les;  but  when  the  gravel  rests  on  Impervious  clay,  success  is  assured,  if  there 
*!r^a  river  close  to  porous  strata.  It  will  probably  carry  oiTmuch  of  the  water 
^hlch  would  otherwise  have  saturated  the  permeable  rocks.    The  geological 
formations  most  favorable  to  artesian  borings  are  those  which  combine  compact 
^Hd  impermeable  strata  with  porous  and  open  rocks.    It  is  hard,  even  in  a 
known  district,  to  calculate  what  Quantity  of  water  may  be  expected  to  drain  to 
a  bore-hole,  because  it  is  impossible  to  determine  the  lateral  extension  of  the 
drainage.    The  more  porous  and  saturable  the  water-bearing  strata,  the  greater 
the  drainage  carried  to  a  given  point.    Artesian  tools  are  not  essentially  differ- 
ent ftrom  those  used  in  sinking  mine  shafts.   Free  falling  tools,  worked  by  steam 
power,  are  employed  when  bore-holes  of  large  diameter  are  needed,  the  weight 
of  the  tool  giving  sufficient  percussion  to  pierce  the  hardest  rock.    It  is  said  that 
a  serious  difficulty  in  boring  artesian  wells  has  been  conquered  by  an  ingenious 
contrivance  invented  by  the  engineer  who  bored  the  well  on  Mare  Island,  near 
San  Francisco,  Cal.    He  claims  to  have  succeeded  in  boring  an  8-inch  hole  with 
a  6-inch  drill,  and  thus  making  a  hole  with  uniform  diameter  from  top  to  bot- 
tom, instead  of  the  tapering  bore  which  heretofore  necessitated  serious  expense 
for  various  casings.    The  oldest  well  still  flowing  is  at  Lillers,  France,  dating 
back  to  the  12th  century.    The  deepest  boring  of  importance  is  at  Sperenourg,  20 
miles  from  Berlin,  sunk  for  the  purpose  of  getting  rock  salt.    Several  years  ago 
It  had  reached  a  depth  of  4,194  feet,  and  it  is  said  that  the  work  is  still  vigorously 

Stushed.   A  well  at  Passy,  one  of  the  suburbs  of  Paris,  flows  steadily  at  the  rate  of 
,600,000  gallons  a  day.    But  the  well  of  Grenelle,  another  Parisian  suburb,  has 
long  been  regarded  as  the  most  famous  and  successfcQ  of  all  artesian  exploits. 
Here  the  chalk  was  overlaid  by  gravels,  marls,  and  clays,  capable  of  intercept- 
ing the  passage  of  water.    It  was  decided  to  bore  through  the  chalk  into  water- 
bearing sand.  This  was  done;  and  in  1841,  after  8  years'  labor,  the  rods  suddenly 
sank  several  yards  through  the  subterranean  waters.    In  a  few  hours  the  dis- 
charge of  water  was  at  the  rate  of  881 ,884  gallons  in  24  hours,  with  a  temperature 
of  82°  F.    The  surface  of  the  ground  at  the  well  is  102  feet  above  the  level  of  the 
sea,  and  the  pressure  is  enough  to  carry  the  water  120  feet  above  this.    The  ex- 
posed surface  of  the  water-bearing  beds  which  supply  the  well  of  Grenelle  is 
about  117  square  miles;  the  subterranean  area  in  connection.  wi^Vv  \\\^?.^  \vcv^"s.o\ 
outcrop  may  possibly  be  about  20,000  square  miles;  and  l\\e  a\eTa.?;^^i)cv\Q^tTv^^^  ot 
the  sand,  etc.,  or  undergTound  reservoir,  is  not  more  t,\vaiv^fee\..    T\v^^N<avi.-v^ 
1,798  feet  deep,  coat  972,500,  and  has  been  flowing  steadWy  to^r  a.\>o\i\.^>  -S^axsi. 
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TREBS-TIMBER-LUMBBR. 


je» 


Xate  in  July  and  early  in  August,  the  foliaj^e  of  sound  trees  is  green,  and  that 
»f  unsound  on  the  turn  to  autumnal  tints.    Decayed  branches  and  separation  of 
bark  from  wood  are  sure  signs  of  disease.    Trees  growing  in  a  moist  soil  produce 
E — tess  durable  wood  than  those  which  flourish  in  dry  ground.    The  best  timber 

springs  from  a  dark,  gravelly  soil.    The  hardest  woods  grow  in  warm  climates, 

and  last  long,  but  do  not  season  well.    About  45  per  cent  of  wood  weight  is 
-moisture,  and  fully  10  per  cent  remains  even  after  seasoning.    The  best  time  to 
HTell  timber  is  in  midwinter  and  midsummer.    A  tree  ought  to  be  mature  before 
It  is  cut  down.    Age  and  rate  of  growth  are  shown  by  the  number  and  width  of 
-  -.sings  in  a  cross-section.   Oak  reaches  maturity  in  about  75  years;  ash,  larch,  and 
.    -«)  in  in  about  the  same  period;  and  spruce  and  fir  in  80  years.  The  best  timber  is 
"     Clearest  the  ground.    After  felling,  the  bark  and  whitish  sapwood  ought  to  be 
raremoved,  the  tree  raised  f^om  the  ground,  and  reduced  to  the  form  desired. 
-Circular  cracks  separating  the  layers  are  called  wind  shakes,  and  injure  the  tree. 
"Deep  splits,  checks,  and  cracks  Imjwiir  the  utility  of  timber  trees.    Brash  is  por- 
ous wood,  of  a  reddish  color,  easily  broken,  and  a  sign  of  old  age.    Belted  wood 
is  killed  before  felling,  and  is  not  good  timber.    Yellow  stains  show  dry  rot. 
Splits  which  divide  the  center  into  segments  are  called  heart  shakes;  when  sev- 
''    «ral  radiate  from  the  center,  they  are  called  star  shakes,  and  cup  shakes  when 
the  rings  separate.    Curved  swellings  over  spots  where  branches  have  been  re- 
moved, are  called  wind  ^alls.    Fibers  hurt  oy  crushing  are  said  to  be  upset. 
«»  Yellow  or  red  tinge  showing  decay  is  called  the  wood's  foxiness.    A  speckled 
stain  is  termed  doatlness. 
To  season  timber  is  to  extract  the  vegetable  juices  and  solidify  the  albuminous 
—  portion.    If  the  wood  is  subject  to  a  very  high  temperature,  the  evaporation  pro- 
*-  <;eeds  too  rapidly,  and  it  will  crack.  If  the  sap  remains  under  high  temperature, 
~-    It  will  ferment* and  make  dry  rot.    Time  required  for  seasoning  depends  on 
■density  of  fibers.    The  sap  may  be  dissolved  by  Immersion  in  water.    To  season 
well,  place  timber  under  dry  sheds,  and  ventilate  well.    It  ought  to  be  replied 
occasionally,  and  defective  pieces  removed.    From  two  to  eight  years  are  re- 
quired for  eflrective  seasoning,  and  the  wood  ought  to  be  worked  up  as  soon  as  it 
is  thoroughly  dry.    Although  the  gradual  process  of  natural  curing  produces 
strength  and  durability,  artificial  processes  are  successful.    The  best  of  these 
are  steaming,  and  saturating  with  corrosive  sublimate  and  antiseptic  solutions. 
Strength  increases  with  density  and  at  the  roots  and  centers.    Kiln  drying  will 
do  only  for  small  pieces.    Charring,  painting,  and  covering  the  surface  should 
Tbe  practiced  only  on  seasoned  wood.    Timber  can  not  be  seasoned  by  smoking. 
Oak  loses  a  fifth  of  its  weight  in  seasoning,  and  one-third  when  dry.    Pitch  pine 
requires  abnormal  time  in  seasoning.    Mahogany  is  seasoned  slowly  and  pine 
-quickly.    Salt  water  is  preferable  to  fresh  in  making  wood  harder,  heavier,  and 
more  durable.    The  condition  of  a  tree  can  be  learned  by  striking  it  a  quick 
TjIow.    Timber  which  has  been  long  immersed  in  water  is  found  lo  be  brashy 
and  useless  after  exposure  to  the  air.   Trees  which  have  been  barked  in  the 
spring  ought  not  to  be  felled  till  the  foliage  is  dead.    Common  rot  is  caused  by 
piling  in  bad  sheds,  and  the  signs  are  yellow  spots  on  ends  of  pieces  and  yellow- 
fch  dust  in  the  cracks.    Dry  or  sap  rot  is  the  putrefaction  of  vegetable  albumen, 
and  it  can  be  prevented  only  by  extracting  or  hardening  the  albumen,  on  which 
fUngi  subsist.    Sugar  and  gum  in  the  wood  attract  insects.    The  best  way  to 
preserve  timber  is  to  exhaust  its  fiuids,  harden  its  albumen,  and  inject  antisep- 
tics.   Impregnation  improves  the  resilience  and  does  not  lessen  the  strength  of 
timber.  The  jarrow  wood  of  Australia  is  about  the  only  timber  exempt  from  the 
ravages  of  insects.    In  a  very  dry  atmosphere,  the  durability  of  wood  is  almost 
unlimited.   Even  piles  driven  in  fresh  water  have  remained  sound  longer  than 
800  years. 

Strength  of  Timbers.— Results  of  experiments  have  satisfactorily  proved 
that  deflection  was  sensibly  proportional  to  load;  that  extension  and  compression 
were  nearly  the  same,  though  the  former  is  greater;  that,  to  produce  equal  de- 
flection, the  load,  when  placed  in  the  center,  was  to  a  load  uniformly  distributed, 
as  .638  to  1;  that  deflection  under  equal  loads  is  inversely  as  breadths  and  cubes 
of  the  depths,  and  directly  as  cubes  of  the  spans.   It  has  also  been  shown  that 
densityof  wood  varies  very  little  with  its  age;  that  the  co-efficient  of  elasticity 
diminishes  after  a  certain  age,  and  that  it  depends  also  on  the  dryness  and  ex- 
jKMure  of  the  ground  where  the  wood  is  grown.    Woods  ftom  a  northerly  expoS' 
Tire,  on  dry  ground,  have  a  high  co-efficient,  while  those  from  swamps,  or  low, 
moist  ground,  have  a  low  one.    The  tensile  strength  is  influenced  by  age  and 
exposure.  The  co-efficient  of  elasticity  of  a  tree  cut  down  in  full  vigor,  or  before 
it  arrives  at  that  stage  in  its  growth,  does  not  present  any  sensible  diflerence. 
There  is  no  limit  of  elasticity  in  wckmI,  there  being  a  permanent  condition  foi 
€very  extension.   Fluids  will  pass  with  the  grain  of  wood  with  great  facilitv  ^^^^^ 
will  not  enter  it  except  to  a  very  limited  extent  when  appWe^  e"xV.^TT\«XVNi .  ^\\^ 
weieht  of  a  beam  of  English  oak,  when  wet,  waa  ledxice^  >i"^  «,e«>&oxvvcv9;  ^vsvs^ 
£72.25  to  630.5  pounds. 
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TSUBORAPH  POl^  BOAT-OAB,  FKOfiSTAlj.  mr  ri 
TIIH,  PYKAlTfO  A^O  W£I>6K.— How  to  CalenUte 
Kuber  of  Feet  of  liumber  (Boovd  Keasuo),  Im  aay 
Hiar-Sluiped  Pteee  of  Timber, 


il6 


TheTelegnphpoIeisQsiullj'SzdiiM.  at  the  Immo  by  4x5  at  the  top  aadSl 
long.  A  BoAt^ar  (in  the  rough  before  It  Ib  Bhaped)  is  8x3  ins.  at  the  handle  hjU 
Ins.  st  the  blade,  sud  I'i  ft.  long.  Pedestals  may  be  in  may  proportion;  fiosi 
shape  of  a  pyramid  to  s  telegraph  pole.  By  the  following  role  the  contents  ofi 
one  of  the  above  mentioned  pieoes  of  timber  ms/  be  aocorately 
any  ordinary  mathematician: 

RUIJS.— First  draw  a  diagram  of  the  exact  shape  of  the  bsse,  or 
end  of  the  piece  of  timber  to  be  formulated*  on  a  scale  representing  inches, 
within  the  exact  center  of  the  diagram  representing  the  top,  or  smallest  end, 
the  same  relatlye  scale  of  inches;  tben  make  an  imaginary  line  (by  dots)  f 
each  corner  of  the  inner  diagram  to  the  outer  edge  of  the  larger  diagram,  and 
Hue  corresponding  to  the  sides  and  ends  of  the  inner  diagram*  which  will! 
represent  9  oblong  or  square  blocks,  the  oenter  one  of  which  represents  a  piec< 
timber  of  the  same  size,  from  end  to  end  of  the  stick  Which  la  easily  calculi' 
by  reversing  the  ends  of  the  side  pieces,  also  the  two  end  pieces.  yoQbaTe 
more  oblong  or  square  blocks,  representing  timber  the  samo  else  from 
to  end;  next,  by  placing  the  4  comer  pieces  together*  1  piece  of  timber  pyraMMfc,j„,, 
in  shape  is  formed,  the  rule  for  calculating  which,  is  to  multiply  the  area  of  fl 
base  by  the  perpendicular  height,  and  take  one-third  of  the  product.  (Xotet 
The  volume  of  a  pyramid  Is  e(iual  to  one-third  of  that  of  a  prism  having  e4< 
bases  and  altitude.)  The  addition  of  the  sum  of  all  the  parn  above  mentbn  ^.^^^ 
will  give  the  answer.  Exceptions  to  the  above  rale  are  noted  in  examples'^  I  ' 
follow. 

JBxample   !•— How  many  feet  of  lumber  (board  measnrel  in  t  ii 
graph  pole  8xi)  ins.  at  the  base  by  4x5  ins.  at  the  top^  and  24  ft.  long/  proceed 
drut'tiug  a  diagram  as  mentioned  in  the  rule  above;  the  center  piece  will  be^    | 
ins.  sqr.  by  21  ft.  long  sa  40  f t ;  the  two  center  end  pieces  wiU  be  5j2H  inA>  *^^    Ms 
base  by  5x0  at  the  tup;  by  reversing  one  of  said  pieces  you  have  one  piece  of  iii   i 
bcr  5x2^  ins.  at  both  ends,  24  ft.  long  8  25  ft.;  the  two  center  side  pieces  will  eH   i 
be  ixlii  at  the  base,  by  4x0  at  the  top  and  24  ft.  long;  by  reversing  one  of  tbd  { 
pieces  you  have  one  piece  of  timber  4x1  }i  ins.  sqr.  and  24  ft.  long  sa  12  ft.;  the  \\.^ 
corner  pieces  each  represent  a  right-augle  triangle  at  the  base;  the  shorter  ani    | 
being  1^x2)^  ins.  fur  the  longer  angle,  and  tapering  to  a  point  at  the  topS4 
long;  by  placing  the  4  corner  pieces  together,  1  piece  of  timber  is  formed  (pyi 
midal  in  shape),  5x3  at  the  base,  running  to  a  point  at  the  apex,  and  24fi.loWi-ls 
(see  rule  above  for  pyramid,)  a  10  ft.    40+26+12+10«  Ans.,  87  ft.  In  telegnfl 
pule  of  the  dimensions  above  stated.  J 

^Example  $$.— How  many  feet  of  lumber,  (board  measure),  in  a  boftt<<e't~- 
.'in  the  rough)  3x3  at  the  handle,  by  1^x6  ins.  at  the  blade,  and  12  ft.  locgf  8<^fl 
tion:  A  diagram  (in  this  example)  of  the  ends,  must  cross  each  other  atrif**  ^ 
angles;  it  then  represents  3  oblong,  and  2  square  blocks,  with  an  imaginary' 
drawn  connecting  the  corners,  you  have  4  more  right^ngled  triangle  bloci 
making  9  in  all,  (as  in  the  example  of  the  telegraph  pole)  the  center  Mock  re; 
sents  a  piece  of  timber  3x1^  Ins.  sqr.,  12  ft.  long  wmA^  ft.  the  2  side  pieces 
3x9^  ins.  (each)  at  one  end,  by  8x0  at  the  other;  by  reversing  i  of  the  pieces 
have  one  piece  of  timber  3x^  ins.  sqr.,  and  12  ft  long  =3  2^  ft.;  by  reversing ' 
end  pieces,  you  have  1  piece  13^x1^  ins. sqr.,  12  ft.  long  s  214,  ft*t  therema 
4  pieces  are  double-wedge  shape,  (the  wedges  standing  at  right  angles  wilk 
other),  one  end  of  which  Is  1^  Ins.,  the  other  fi  in.,  and  each  piece  12ft.loiig| 
the  center  of  each  piece  it  will  be  found  to  measure  S^x^  in.  square}  calcu' 
each  piece  as  a  wedge,  from  the  center  of  each  of  the  double  wedge  shaped  pie! 
4  uf  which  are  f^x^  in.  at  the  base,  by  1^x0  at  the  blade,  and  6  ft.  long;  and 
other  4  are  U^^i  by  U^Q  and  6  ft.  long.  (To  compute  the  volume  of  a  wed^ 
Kulo.— To  the  length  of  the  edge  add  twice  the  length  of  the  backs  multiply 
i^um  by  the  perpendicular  height,  and  then  by  the  breadth  of  the  oack,  and 
uue  sixth  of  the  product.)  By  the  above  rule,  the  4  larger  wedges  contain 
ft.,  and  the  4  smaller  ones  a  .28125  ft.  (or  40H  sqr.  ins.)  ^)i-i-2li-^21i+9i-^M 
0  ft.  and  94H— U^ths,  or  9.65625  ft. 

Example  3.— How  many  feet  of  lumber  (board  measure)  In  apieoe  of 
ber  (pedestal)  22x22  ins.  square  at  the  base,  and  5x5  at  the  top*  and  &  feet  1 
Solution:   Proceed  the  same  as  directed  in  exaiuple  1;  your  draft  wUl  she 
square  and  4  oblong  shaped  blocks.    The  center  block  represents  a  piece  of  timb 
6x6  ins.  square,  32  feet  long  ■■  60%  feet;  the  4  oblong  blocks  represent  (each) 


115 


1^5 
\ 


WEIGHTS  AND  MEASUBES 


I  Blupe,  nilTlDS.  it  the  btse,  runaiii^ 
•  t/viu-,  -i.  ivnb  »i<'m  Kuc  i^uifiE  ui   luv  u»ae,  {eee  rule  ^bove  for  pytAioidJj  r*- 
.8888+  feet.    66!i+2-2eS+aM-ll-»— S50.a2i'J+or6«0ft.,«lld3I-lMj;i». 
Tocomputetheniiniberor  feet  (boirdmeuure)  In  rcimd  tlmlMr;    Bale— Add 

lltlply  aaiae  by  J8M  uta  prodQcl  br  it  oF  lenrth  for  oublo  [est;  to  reduce  to 
Ud  mcMore  dUlde  cablo  feel  bj  la.  Allnw»nce  stonld  be  made  for  bark  bj-  de- 
glng  from  encli  girth,  from  «  inch  f n  logs  with  Iblii  burk.  to  1  inohei  In  1ok» 

totliilinofherpm^f  lh™™k™llT^'?nl?™S^p^MdcIus.?to'llh.Torto 

ToflndtheeosteoMDl  anyir.^- 
■Blut,  ate.)  ImmerH  the  bodj  Id  ■ ' 
VOtwr' —  -»<--' — ' 


ThoOrot  * 

<sael  Ml  of 


wood  (mck  u  •: 


Wetcht  «r  mmntmt  KetaUk 

WBIOHT  OP  Oira  SqUABE  TOOT. 


Curt  lion 

WroDgbllnm 

Coppel. 

iSlno. 

Bnn. 

16  inch 

asggo 

3T184 

It      " 

•a 

M'tm 

si.Tssa 

40.SM8 

18      ■■ 

30 

32.g(Ml 

sI'iTai 

MNJ 

40.66M 

u.aoBs 

H.oeos 

rtOCND  ROLLED  TROH 

-ONBr 

OOTIN 

LBSOTH. 

- 

Q 

- 

o 

- 

c- 

fr 

^i^ 

fei 

r= 

si 

«£ 

?^ 

H 

?a 

B 

t- 

t^ 

f» 

^i 

S- 

ti 

ifl 

■"1? 

li 

inm 

i* 

SB.S3E 

fl' 

w'sia 

'\ 

ISS 

.em 

i 

Bslsaii 

si 

3 

IS 

gi:SS 

B.OIS 

■ 

saisu 

6 

Bo!im 

?) 

V^\ 

\1S 

lU  2)  Inoli™  In  dlHBttat  Mia.Vil«X 


THK  {JREAT  PYBAMID  JBEZGH 


eqOAKK  saiAXD  ibok— om  foot  ih  uhoi'h. 


II 

It 

n 

5? 

ff 

It 

11 

If 

1? 

i\ 

io,.H6a 

3S 

U  4W 

IK 

97,  M* 

1 

weigbt 

«^"' 

1,  inches  Bqimre  bd 

dl2f 

1 

1 

r 
r 

r 

1 

1 

1 

1 

MiH 

lltl  !i 

3.1W 

.7B» 

3    Xl» 

10.1S8 

2\x  a 

k 

:*M 

k 

lO.BSS 

k 

^ 

H 

Ik 

11.838 

HxH 

lli 

H 

1% 

13.87! 

)4 

v. 

Dil  )> 

SiiX  !« 

k 

H 

.IM 

h 

it 

k 

i!tw 

\ 

a 

i.on 

ii 

!i 

H 

H 

\i^ 

.B17 

a.823 

H 

a'.ssi 

n 

% 

!i 

114 

h 

slsBs 

H 

3 

t'.oet 

l?i 

H 

6.a« 

IS 

a 

l.BM 

iS 

lii^ 

l^ 

l*i 

i;« 

a 

IK 

ym 

ITiiH 

Ik 

Ik 

H 

1.108 

IJti  K 

.«M 

I'.sat 

IS 

■•674 

It* 

K 

1.471 

!« 

!^ 

Ik 

K 

:, 

i:9M 

» 

IK 

3k 

K 

aiai 

n 

2.535 

a.neo 

lit 

H.KOT 

3k 

1  m 

Id 

1» 

la.ws 

SMI  k 

H 

H 

a 

u.asi 

K 

H 

l.M 

% 

t.iae 

SHi  !« 

.KO 

s 

)« 

k 

1.901 

k 

H 

I'i 

IK 

s 

k 

li 

3.636 

15* 

e.ax 

IS 

x 

\ 

» 

3.9S7 

1!* 

6.070 

4.763 

» 

llf>!> 

ISX   Si 

.«ss 

IS 

*! 

!i 

K 

1.873 

IH 

» 

\ 

i!(» 

a. 089 

7.804 

<]( 

1.901 

ii 

k 

i!eeo 

1^ 

Ik 

K 

a-sTP 

K 

siiK 

fi 

Ik 

i)t 

K 

i.m 

i. 

X 

"s 

10.483 

1% 

» 

l;S 

^% 

s'lsa 

fc 

»,w* 

1* 

11.40« 

.;; 

Ikis 

.    .£38 

c'.ns 

Ti 

m 

a.m 

**5      1,0M 

li 

1 

3.769 

i» 

4.317 

3k 

I'. 

It 

7.804 

6.301 

3k 

K      l.U             IX 

8.S37 

Ik 

8!i 

8.168 

as 

Z  iM     i^ 

1*. 

a.nti 

3k 

17.108 

ak 
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yi^T  BOLLBD  IBOK-ORE  POOt  1»  LEKOTH— < 
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TIIK  GRKAT  PYRAMID  JEEZEH 


ITAT  BOU.ED  lUON-^NB  FOOT  IH  LEXQTH— CanmnD. 


;-r— 

.. _ — 

j— i^ 

;^^ 



- 

e 

Si^ 

£■ 

*? 

? 

*?■ 

£■ 

^? 

s 

« 

■■ 

rs- 

s 

1^ 

s 

E& 

■* 

Jtia 

s  i?i 

Slil3i4 

la.oae 

1'* 

M'ern 

14.704 

i* 

ss 

*"* 

«'(w 

13.940 

34.006 

2^ 

sj.ain 

22.17M 

s 

aim 

3Ji 

*3i 

''s; 

sltlo 

"■4 

fa'm, 

U'.im 

4V 

>\ 

^.7 

;t— Re 

quired  tl 

e  «elgh 

utBhs, 

4)*lncl 

BBTIde 

3  inclH 

mi.- 

T^SEET" 

CaaUfuV 

Lead. 

Dlun! 

Volnme 

Cut  Irou 

— ^ 

Iufbes 

B* 

13.4aS7 

irBw" 

na  JIB 

'flo'eSw 

" 

fl.H 

i*b'm*3 

71BSB 

111 

8.' 

3SH!osii5 

O'J.ftHM 

im:™2 

.T'.I?... 

.'.''.' 

te  drsnsd  weight  ol  ettae. 


to  rwt:  Qlrtli  dou 


Emltlplr  8qq«™  ot  glrtfi.  In  tsat,  by  length. 'nod  mul^ly  product  by  Ikcton 


c..™... 

«Xll^.?k' 

.* 

"™"- 

HtiHer.  Steer 
orBuUock. 

s 

S.M 

Very  primB  tilt. 

HodKatabL 

PriruM  

W.M 

V 
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^■'l^leiKTlits  of  "Vlrouirlit  Iron,  l$(teel«  Copper  iind  Brass  Plates. 

TMcknesi  DeUrmtned  by  Birmingham  Oauge, 


ffo.  of 

Thickness 
in  inches. 

WEIGHT  OP  PLATSS  PBB 

SQUABK  rOOT  IN  LBS. 

No.  of 

*  lauge. 

Wroaghtlron 

SteeL 

Gopper. 

Brass. 

€^age. 

^  )000 

.454 

18.2167 

18.4596 

20.5662 

19.4312i 

0000 

EL   000 

.426 

17.0531 

17.2805 

19.2526 

18.19 

000 

00 

.38 

15.2476 

15.4508 

17.214 

16.264 

00 

0 

.34 

13.6426 

13.8244 

16.402 

14.552 

0 

T'     1 

.3 

12.0376 

12.198 

13.69 

12.84 

1 

2 

.284 

11.3965 

11.5474 

12.8662 

12.1662 

2 

8 

.259 

10.3924 

10.5309 

11.7327 

11.0852 

8 

4 

.238 

9.6497 

9.6771 

10.7814 

10.1864 

4 

6 

.22 

8.8275 

8.9452 

9.966 

9.416 

6 

6 

.203 

8.1454 

8.254 

9.1959 

8.6884 

6 

7 

.18 

7.2226 

7.3188 

8.154 

7.704 

7 

8 

..165 

6.6206 

6.7089 

7.4745 

7.062 

8 

9 

.148 

6.9385 

6.0177 

6.7044 

6.3344 

9 

10 

.134 

6.3767 

6.4484 

6.0702 

6.7352 

10 

11 

.12 

4.816 

4.8792 

6.436 

6.136 

11 

12 

.109 

4.3736 

4.4319 

4.9377 

4.6652 

12 

13 

.095 

8.8119 

8.8627 

4.3036 

4.066 

13 

14 

.083 

8.3304 

8.3748 

8.7599 

8.6524 

14 

15 

.072 

2.889 

2.9275 

8.2616 

8.0816 

16 

16 

.065 

2.6081 

2.6429 

2.9446 

2.782 

16 

17 

.058 

2.3272 

2.3583 

2.6274 

2.4824 

17 

18 

.049 

1.9661 

1.9923 

2.2197 

2.0972 

18 

19 

.042 

1.6852 

1.7077 

1.9026 

1.7976 

19 

20 

.035 

1.4044 

1.4231 

1.6856 

1.498 

20 

181 

.032 

1.284 

1.3011 

1.4496 

1.3696 

21 

22 

.028 

1.1236 

1.1385 

1.2684 

1.1984 

22 

23 

.026 

1.0031 

1.0166 

1.1326 

1.07 

23 

'     -24 

.022 

.8827 

3946 

.9966 

.9416 

24  _ 

25 

.02 

.8025 

.8132 

.906 

.856 

25 

^     26 

.018 

.7222 

.7319 

.8154 

.7704 

26 

27 

.016 

.642 

.6506 

.7248 

.6848 

27 

28 

.014 

.5617 

.5692 

,6342 

.5992 

28   ., 

29 

.013 

.5216 

.5286 

.6889 

.5664 

29 

80 

.012 

.4816 

.4879 

.5436 

.6136 

30 

31 

M 

.      i.4012 

.4066 

.453 

.428 

81 

32 

.009 

'.8611 

.8669 

*4077 

.3852 

82 

33 

,008 

.321 

.8253 

.8624 

.3424 

83 

84 

jm 

.2809 

.2846 

.8171 

.2996 

84 

35 

.006 

.2000 

.2033 

.2265 

.214 

86 

36 

jm 

.1606 

J626 

J812 

.1712 

86 

li¥els]tts  of  l¥roiiKkt  Iron,  Steel,  Copper  and  Brass  Plates. 
Soft  Rolled.        ThiekneM  determined  by  American  Oauge. 


No.  of 

Thickness 
in  iz^ches. 

Weight  of 

Plates  Peb  Sqtjabe  Foot 

IN  Pounds, 

No  of 

gauge 

Wrought  Iron 

Steel. 

Copper. 

Brass.  : 

gauge 

0000 

.46 

18.4576 

18.7036 

20.838 

19.688 

0000 

000 

.40964 

16.4368 

16.6559 

18.5567 

17.5326 

000 

00 

.3648 

14.6376 

14.83*28 

16.5254 

16.6131 

00 

0 

.32486 

13.0351 

13.2088 

14.7162        \ 

13.904 

0 

1 

.2893 

11.6082 

11.7629 

13.1053 

12.382 

1 

2 

•25763 

10.3374 

10.4752 

11.6706 

11.0266 

2 

3 

.22942 

9.2055 

9.3283 

10.3927 

9.8192 

3 

4 

.20431 

8.1979 

8.3073 

9.2552 

8.7445 

4 

6 

.18194 

7.3004 

7.3977 

8.2419 

7.787 

5 

'  ■    (S 

.16202 

6.5011 

6.5878 

7.3395 

6.9346 

6 

7 

.14428 

6.7892 

6.8664 

6.6359 

6.1762 

7 

8 

.12849 

6.1557 

6.2244 

6.8206 

6.4994 

8 

9 

.11448 

4.5915 

4.6527 

6.1837 

4.8976 

9 

10 

.10189 

4.0884 

4.1428 

4.6156 

4.3609 

10 

^      11 

.090742 

8.641 

3.6896 

4.1106 

8.8838 

11 

.      12 

.080808 

3.2424 

3.2856 

8.6606 

8.4586 

12 

13 

.071961 

2.8874 

2.9259 

8.2598 

8.0799 

18 

14 

.064084 

2.5714 

2.6057 

2.903 

2.7428 

14 

16 

.067066 

2.2899 

2.3204 

2.6862 

2.4425 

16 

a# 

.060820 

2.0392 

2.0664 

2.3021 

\     'lyMX 

\    V^ 

r."ii 

THK 

<iRKAT  PYRAMID  J 

EEZEH 

1 

I 

K:..0( 

In  Inchc 

FuT.a  Pu  &1DABB  Foot  i. 

Poimot. 

^ 

fc.o, 

19 

j»s»»o 

liiws 

1.8MT 

oou 

ai 

:^i 

1.1*2 

ij6« 

f« 

I.Sfl79         1 

» 

3* 

;^'' 

Jim 

J|1T8 

i.ous 

JWW       R 

2 

'S 

.DlftW 

.KM 

.MM 

Jim 

.13308 

.'sKTfi        1 

s 

s 

i 

!«n« 

.3S81 

Mne 

.368 

•am 

Mm 

.4MOT      IN 
.3B1U     ID 

.OOWM 
Mi 

jnas 

.3MU 

.3M38 
JOOW 

II 

IV 

JiTB            .uau 

wire." 

Vlmm. 

liUKITB  IB  FIST  Or 

me  fool 

lOD  f«e1 

:bdl68D> 

reet. 

DO 

IB 

MV 

.DOaW 

83.00 

S.llOX.WO 

W,nM6T 

IM 

In 

Si 

.ooaoB 

10,9T 

*8,133.1W 

«l 

M 

=== 

LSd" 

■^T^ 

Thick.  Lwd, 

«=sr 

ThK^L.^ 

Tiii 

-M-^ 

1HI1 

111 

31.1 

.8i*r 

.It 

14J 

B.t 

»L 

w 
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Ihun. 

ai^lirDiBv 

t^ 

Mo.  In 

KalB  or  *  POITJID, 

No.  H 

nrooabt  Iron. 

Stoel. 

Ooppar. 

B>». 

Omtm, 

~5ii3«o — 

.«3atU 

-ms~ 

t  wS 

,«am 

.S167BS 

,616407 

H      OD 

.3S3BB 

.3MM 

,43'n»g 

.411H 

00 

:  ! 

M 

^aest 

,30K>a 

JtMU 

JOTSl 

'.Ki 

JIBTM 

.330606 

t     • 

'.itaoBi 

r      * 

MS 

J501U7 

.1S1SX1 

J7M61 

Iisiws 

,       • 

J3 

4JM7 

JM607 

,138376 

,       ■ 

aosMH 

M 

.085*! 

,oijee«7 

.0MO7S 

a 

/nam 

J>8M1 

!u77S3« 

ioesiHe 

,068*83 

.ones* 

w 

.W7S«3 

jMaoai 

,06U63 

p 

MMa 

Jrtaaw 

:mii7 

.   u 

.OaitBIt 

,W»M8 

JWfi 

.oiMoa 

w 

.083 

jn84ia 

j»oa63 

.ot»eM 

;   IS 

JH3M7 

.oimi 

u 

1    u 

Mt 

.oiaoj» 

iooxsw 

JllOlKI 

.oogsia 

17 

JKIM23 

/io7aiis 

.00686* 

i    >» 

*WBJ6 

.oosoM 

.OU 

.00360] 

30 

,00'J'39 

.ooai 

jKoaaa 

•    n 

JM8 

jxttoia 

JI03U97 

.0033JS 

.ooawi 

.001787 

»      M 

,001  »6 

jniiw 

■       K 

^KW 

,001070 

.OOIIM 

•       10 

.0008467 

AMOM 

w 

Mmsit 

» 

,        118 

,00061 M 

JWIKlta 

J)006933 

,OOOHM 

3* 

I        *l 

J31S 

J»0M7i 

X00611C 

.0004831 

jDOOSglS 

W 

,a)(»66 

,O00W!7S 

sfmM» 

SI 

»a 

.000 

,0081 17 

Mnaia 

MDUlt 

Kl 

,008 

JN01V3T 

MOlgt 

« 

.00013M 

.0001  US 

jaonm 

J»O0B*aB 

•00007563 

j)ao<ni43 

^ 

.0« 

.000042* 

JI0OW28 

JM001M3 

Jia0O4S71 

Lj^ 

Wiwnirht  Irani  IMe«l.  C*pp«r  and 
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Wronslit  Iron,    flC««l«   Copper  «■€ 

JMameter  and  TMeknesa  Determined  btt 


GtmoB, 


Ro.  of 

Diam. 
of  each 
No.  In. 

Wkioht  or  WuuB  Pkb  Lxnbax*  Foot  Szvs 

MAL8  or  ▲  POUHD. 

BMBD  nOm 

0«iige. 

Wrought  Iron. 

8Wel. 

Copper. 

1        Bran. 

16 

.060620 

.00C845 

0)06900 

J007819 

0)07587 

17 

.046287 

.005427 

0)06478 

JD06199 

0)06867 

18 

.040808 

.004304 

0)04344 

0N)491« 

0)04645 

19 

.035890 

.003418 

0)03445 

0W3809 

0)03684 

90 

.031961 

0)02706 

0)02784 

0)08004 

0)02920 

31 

0)28462, 

0)02147 

0)02167 

0)02452 

0)02317 

22 

.026347 

.001708 

0)01719 

0)01046 

0)01888 

23 

.022671 

0)01360 

.001368 

0)01543 

0)01457 

24 

.0201 

.001071 

.001061 

.001228 

0)01165 

25 

.0179 

0)008491 

.0008571 

0)009690 

0)009168 

26 

.01694 

0)006734 

.0006797 

0)007692 

0)007267 

27 

.014196 

.000534 

.0005391 

0)006009 

0)005768 

28 

.012641 

.0001236 

.0004275 

.0004887 

0)00467 

29 

.011267 

.0003368 

.0003389 

.0003886 

.0003624 

80 

.010026 

.0002668 

.0002688 

.0003043 

0)002874 

81 

.008928 

.0002118 

.0002182 

0)002418 

.000228 

82 

.00796 

.0001676 

.0001691 

0)001918 

0)001808 

88 

.00708 

.0001328 

.0001341 

.0001517 

0)001434 

84 

.006304 

.0001053 

.0001068 

.0001204 

0)001137 

86 

.006614 

.00008366 

.00008446 

0)000966 

.00009016 

86 

.005 

•00006626 

.00006687 

0)000767 

/)00QI715 

87 

.004463 

0)0005255 

.00005304 

0)0006008 

.00005671 

88 

.003966 

.00004166 

.00004206 

.00004758 

.OQ0O4496 

39 

.003531 

.00003305 

.00003336 

.00003775 

U)0003566 

40 

.003144 

.00002620 

.00002644 

.00002992 

.00002827 

Wire  and  Hemp  Bope* 

Tabular  icalc,  showing  approximately   the  comparatlr*  atrangfti,  ■] 
igreight  per  100  feet  in  length,  of  Wire  and  Hemp  Rope. 
The  sizes  on  each  horizontal  line  being  of  equal  strength. 


Oapacitt  of 

Bound  Ibon    1 

RotJKD 

StKEIi  1 

Bound  Hzicp 

Vjjli 

ROPKS. 

WlKB  ROFK.     1 

WjBB  Bops. 

BOPB. 

Vfmx 

(ii^orkinf 

Breakinfl 

Cirounii- 

Weight 

Circoin- 

Weight 

<Srcam> 

W«i«ht 

Load. 

Stfutbi 

fereiice. 

1(10  re«t. 

Terenc*. 

100  feat. 

ferenc*. 

100  feet. 

Vise. 

Lb«. 

Ton». 

Inches. 

Lbs. 

IncbM 

Lbs. 

InchM. 

Lb*. 

XDchea. 

300 

1 

1 

17 

m^ 

m»      ■ 

2h 

83 

560 

IH 

IK 

28 

.— 

— > 

8 

50 

.^ 

800 

^H 

134 

88 

1 

17 

814 

6S 

^ 

1,500 

4H 

l\ 

62 

134 

88 

414 

78 

m^ 

2,000 

6 

3 

66 

19i 

86 

6 

100 

... 

2,500 

734 

2!4 

86 

IH 

53 

6 

160 

•M 

3,300 

10 

234 

^408 

3 

66 

6)4 

166 

- — 

4.200 

1234 

2IC 

124 

234 

75 

7 

200 

2xH 

5,000 

15 

8 

140 

2)4 

86 

7)4 

334 

234XH 

6,000 

18 

8!4 

168 

2H 

97 

7li 

360 

334XH 

7,000 

21 

334 

180 

234 

110 

834 

384 

9xH 

8,000 

24 

85i 

200 

8 

140 

9 

888 

8x34 

9,000 

27 

4 

250 

834 

158 

10 

488 

^h 

10,000 

30 

4!4 

284 

8^ 

190 

1034 

466 

:     4x34 

11.000 

33 

434 

820 

834 

195 

11 

500 

4i4x34 

12,000 

86 

414 

350 

9\ 

200 

12 

567 

6x34 

13,600 

40 

5 

880 

8H 

225 

18 

784 

6i4x34 

18.000 

56 

634 

440 

4 

260 

14 

900 

6x34 

32.0001    65 

6 

540 

414 

280 

16 

1166 

634x34 

Titlckness  of  ««  fitiieet.  **  Br»«s,  Clold,  Silver*  efle. 

By  BinntHgfuim  Oauge  /or  these  Metalt* 


So.  I  Inch.  II  No.  I  Inch. 


0)04 
0)06 
0)08 

ono 

0)12 


SJ  JL  M 


.016 
0)16 
0)10 
0)24 
.029 
0)38 


No.  1  Inch. 


.036 
.041 
0H7 
0)51 
.057 
0)61 


No. 
19 

Inch. 

So. 
26 

Inch. 

.064 

0)96 

30 

0)67 

36 

ao8 

31 

0)72 

37 

J12 

32 

0)74 

38 

J20 

23 

.077 

29 

a24 

I     34  1    J082   1 

«> 

a28 
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^  ^larEWESS  and  VALVE  af  «OUl  mm*  BILTBR,  CompnteC 


I  Jiaoe?  1834020.    Whit  Is  UBMlly  culled  <iuiu».th«r«fon,  la  ■Impl;  the  ihw»i  of 
u  juot»l  cont.ined  In  muj  glyeu  qunntitj  of  nil.Bd  ineUl.or  slloyB.  FartnVtince, 

H^A^.  B50  ire  jJKc  ijold  or  jjnc 


-dwelgbl;  Its*  Ib.  gali  which 
I  u  requlKd  by  Iiw.  The  /torn 
tb  tHiia.    H«iwe.  intiltlply  sUnd 

flusDMS,  nmltlply  tM.671831  (i 
lufiDf  loK.of  Rold  SOfiDet    t3t 


SS^BliTOr.biing'ltievsbwaM  which  .live" 
■^1  iB  to  lS.esa3?,  elD.  Silver,  however,  HBHi 
ir^srltb  the  mppljr  tnd  denmid.    TIib  jrsmi 

yCKHr  ceai.  U  l  oz.  of  pnre  silver  (1000  AdsJ  i>  worth  tl.Ift.i 
^Bneia  worth  (l.m^  (viz..  II. M.MXMOI,  Heiice,  «  ■liver  b»i 
-  -Kua  coDtBiDing  DOa  parts  of  diver,  or  900  flue,  multiplied  by  SI 
BO.     CilcuUtiona  of  the  viliir  -'  — '-' '—  ■" "'- 


.dard  silverl 
iqn.l  to  gold 

allowed  t] 


».«0. 


jiiltlplilDg  bv 


liig  nile  IB  ippllciibie,  vil.,  8ro»«  w 
KJvea  net  weight  of  pure 


^IghlDg  1000  oz 

by  rediiciDg  II 

'eight  mull 


n|te<l  by  flneueas,  divHeil  by  10 

^~  NrOx!«n=llO  Dzt.  pure  goiu,  iisw.iiv.m , »tt,iv»  n 

^  B00Xl"0=86oi8.piireBllver,»t»l.iB.2» ,, W  H-J 

Toltlvilne |a,SBS  83 

^i       THE  WOBIJ»«  PBODVCnOK  OF  CMUA  ASD  liII.TKB. 


Fr^m  HMfn  J 

v„,  30.  ISBl.' 

Co™™«B. 

aiuvKB. 

Gold. 

TOTAI- 

(56,000,000 

f3M  ,325,340 

t3BB,3!6.31l 

$6,000,009 

An«TiD».N'th;B.  Columbia 

■•  BolivinlPotoai 

'Sffi-S 

\^-%f\To 

■j4s:«i:*38 

6,000.00(1 

M9,»8i.ea 

S«3 

i.ia8.2ia,D« 

9,aaooo<i 

eas;»99:s53 

*0.000,000 

i,:mi.ns,en 

■116,»!9'M' 

Europe,  Auatr'lB— Hungirj- 

lia,24i.OOI 

Tho  World  preriooa  to  11B3. 

S      Abraaion.^^)!!  ti, 

S    AtUnUc,  th*  abrulon  1 

Wi    far  lugai  unoanta,  and  Iodguu 


A  proportion atelj- 
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iff 
TIm  QOlt  it  one-hftlf  of  ft  gr«iiiiiM,mibdlTided  Into  1.000  p«l& 

lOant  B        '     10  Pwts.  Trojr. 

1  Carat  grain  *  3Pwt8. 13gi«tnior00grBina%ay« 

:H  Carat*  m  1  poand  Txoj. 

PIAMOND  WEIOHT. 

16  Parts  ea  1  Orain  w  JBQidB 

4  Grains  »  1  Oarat  »  a.l1Qnini  '^ 

20  Parts  Diamond  Weight  ■■  1  OstiB 

UNITED  STATES  OOIKAaS. 

Gold  and  Silver  when  pure  are  1,000  fine;  or,  by  the  old  method  24  oarats  llai. 

Except  for  Jewelry  the  old  carat  system  is  generally  abandoned.  One  cant  s  A| 
thousandths. 

The  standard  fineness  of  United  States  coin  is  900;  or,  by  fhe  old  bjMI 
24X900=21.6  carats  fine.  I 

The  alloy  for  United  States  gold  coin  is  pore  sUver  and  copper;  for  silYorooind> 
alloy  is  pure  copper.  ' 

Gold  for  coinage  is  refined  from  990  to  997  )i  fine,  the  inferior  metal  it  thenhoUi 
being  pure  silver  left  for  alloy. 

^Vhen  alloyed  with  copper  the  proportion  of  gold  is  in  accordaaoe  with  its  tsOBfi 
as  the  alloy  must  be  900  fine  or  ^  pure  gold. 

For  examples — 

Suppose  the  refined  gold  to  be  990  fine,— 

i-^  parts  gold,  990  fine  =:>  -fij  parts  1,000  fine. 

Gold  990  fine,  the  inferior  metal  it  holds  being  pure  silver,  as 

the  alloy  pure  copper,  the  proportions  for  coin,  900  fine,  would  be 

-SLj  pure  gold  +  yl-  pure  silver  +  -f-^  pure  copper  =  standard  coi 

or,  -LQ-  gold  990  fine  +  -jl-  pure  copper  =standard  coin 

Suppose  the  refined  gold  to  be  995  fine, — 

||a  parts  gold  995  fine  =  -^a-  parts  1,000  fine. 

Gold  995  fine,  the  inferior  metal  it  holds  being  pure  silver,  and  i 

alloy  pure  copper,  the  proportions  for  coin,  900  fine,   would  b< 

^  pxue  gold  +  j-^~  pure  silver  +  -1^  pure  copper« standard  co 

or,  -)-|^  gold  995  fine  +  -X^  pure  copper^standard  coin. 

MINT  VALUES  OF  GOLD,  SILVER  AND  COPPER. 

1  Ounce  gold 1,000  fine  =  $20 .  671 8846 

1  Ounce  silver 1,000  fine  =      1.292929 

1  Ounce  Copper 1,000  fine  =>        .028571 

1  Grain  gold 1.000  fine  «        .  0430663 

IGrainsilver l,000fine=       .0036936 

1  Grain  copper 1,000  fine  »       .0000695 

The  above  values  are  standard  as  regards  gold,  those  of  silver  and  copper  are  oi 
comparative  as  the  prices  at  which  the  Mint  buys  the  latter  metals  are  chang 
from  time  to  time  according  to  their  value  in  the  market. 

Example  1— Required  the  Mint  value  of  11  ounces  gold,  860  fine. 

SoUdion.  U  (ounces)  X  .850  (fineness)  X20.671<}4  (Mint  value  per  ounce) 
9193.281245850  or  $198^« Ifint  value. 

XxAMFUB  2— Required  the  Mint  value  of  19  pennyweights  23  grains  gold  785  fii» 

^olirfion— Reduced  to  mraina  =41^  V«^a\xift^  X*^*^  v,«cd«u»m^  x^.^MaMfta  (Mi 
value  per  grain)  =  ^  %lft.i^-mux.^^>xe. 
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UNITED   STATES  MIMT. 


DxpoBiT  Mkltxmo  Chabok. 
On  bullion  (or  coin)  below  standard,  and  not  required  to  be  parted  or  refined: 

I Y  each  melt  of  1,000  ooDoes,  or  ten ,.,n  qq 

'erSOOoonoea One  iSlU* pi'ounce. 

pABXXNo  A2n>  BxraoNO  Chaboss. 
Parting  Gold  and  Silver,  or  Beflning  Gold.— Bate  per  ounce  gross  of  deposit. 

illion  containing  not  less  than  200  M  Gold.. 2centa. 

illion  containing  from  200  M  to  899 3tf  M  Gold '  *'*  3     «« 

**     400Mto699^M     *•     ".',""  4      " 

•«     TOOMandover        ••     '.!...*...  6      " 

••  "  over  100  M  base  metal,  additional i  cent. 

And  in  addition  to  the  above,  on  deposits  requiring  parting  (except  Silver  Pur* 
aasee),  or  Beflning  Gold: 

'or  each  deposit  of  1,000  ounces  or les8....««..«.». $1  OC 

K«      «.  **  over  1,000  ounces •••••••••• One  mill  p«nr ounce,  gross. 

Tbr  gold  coin  or  (Standard  gold  bars,  the  rate  per  onnoe  charge  will  be  imposed 
ftly  on  the  number  of  ounces  required  to  be  refined,  to  raise  the  whole  to  standard. 
Silver  allowed  the  depositor  is  calculated  on  the  bMls  of  refining  the  gold  to  990  M. 

BsFiNiNO  SiLVKB.— Bate  peb;  Oxtncx  gboss  or  Deposit. 

ullion  containing  less  than  897  M  silver 2   cents. 

897Mto979J«M     *'      IX     •* 

«80Mto99756M     "      I        •' 

In  addition  to  the  above  on  silver  deposits  requiring  refining  (except  purchases) 
charge  on  each  deiwsit  of 

1 .000  ounces  or  less  $1  00.    Over  1,009  ounces,  one  mill  per  ounce  grora. 
The  rate  per  ounce  change  will  be  imposed  only  on  the  number  of  oimces  required 
o  be  refined  to  z«ise  the  whole  to  standard. 

rouaHEKXMG  Ohabob.— Gold  Bullion X  to  2  cents  per  ounce  gross. 

Silver  Bullion ^  tol  cent  per  ounce groiis. 

iLU>Y  Ohabob.— On  the  number  of  ounces  of  copper  required  to  reduce  the  bullion 
to  standard,  2  cents  per  ounce  troy. 

Iab  Ohabob.— On  bullion  deposited  for  Ban^  and  not  required  to  be  parted  or 
refined: 

tersof  fine  gold  per  $100  value.... 10  cents. 

**    standard  gold  per  $100  value 10     " 

**    fine  silver  per  ounce  fine \  cent. 

"    standard  silver  per  otmce  standard H     " 

**    large  silver  per  ounce  gross X     *' 

**    nnparted  silver  per  ounce  gross H     " 

Vo  deposit  of  bullion  is  received  of  less  value  than  one  hundred  dollars. 
Assays  of  samples  of  ore  and  bullion  are  made  at  a  charge  of  three  dollars  for 
BChasssy.- 

Waste  nr  OozHXMa,  abd  Dbtiatioh  xs  Wezght. 

The  manufacture  of  coin  Is  protected  by  a  very  efficient  system,  the  employ^  of 
ach  department  of  tbe  mint  being  held  strictly  responsible  for  all  material  received 
y  them  in  accordance  with  certain  allowances. 

p^gfte— Meltersf  and  Befiners*  allowance  of  Gold 1     ounce  in  1000 

Coiners' allowance  of  Gold X  ounce  in  1000 

Helters'  and  Befiners'  allowance  of  Silver. lH  ounce  in  1000 

Coiners' allowance  of  Silver 1     ounce  in  1000 

Tamiation  allowed  from  Standard  Weights- 
Twenty  and  Ten  Dollar  pieces k  grain 

Other  gold  pieces ii  grain 

Silver  pieces IH  grain 

On  each  draft— 

Of$5,000gold,  in$20,  $10,  $5or  $2!<  pieces .01  ounce 

Of  one  thousand  $3  or  $1  gold  pieces Olounce 

Of  one  thousand  $1,  60  ct.,  or  25  ct.  pieces ••..••-   J¥iQivx\v<:A 

Of  one  thonsand  dimes.. !^\o\»x.q«> 
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UNITSD  STATES  MONEY. 

10  MUlB  (M)                                       —  1 0«nt  c 

10  Cents                                             —  1  Dime  d. 

10  Dines                                            —  1  Dollmr  $. 

10  Dollars                                          —  1  Eaerle  E. 

The  Mill  is  one  thousandth  of  a  dollar  and  derives  its  name  firom  tbe  LatiB^ 
mille,  which  means  a  thousand. 

The  Cent  is  one  hundredth  of  a  dollar  and  derives  its  name  from.the  Latin  vril 
centum,  which  means  a  hundred. 

The  Dime  is  one-tenth  of  a  dollar  and  derives  its  name  from  the  French 
ditmCy  which  means  ten. 

UNITED  8TA.TES  GOLD  COINS  PREVIOUa  TO  1834. 


Denomination. 


Eagle 

Half  Eagle.... 
Quarter  Eagle. 


Weight  in 

Grains  of 

Pure  Metal. 


247.6 
123.76 

61.876 


Weight  in 

GrHius  of 

Alloy. 


22.6 
11.26 
6.626 


Full  Weight 
in  Grains. 

270 
135 
67.5 


Tains. 


$10.66 
5.33 
2.66 


UNITED  STATES  GOLD  COINS  SUBSEQUENT  TO  1834. 


Double  Eagle. . . 

Eagle 

Half  Eagle 

Three  Dollars.. 
Quarter  Eagle. 
Dollar 


$20.00 

900 

10.00 

900 

6.00 

900 

8.00 

900 

2.60 

900 

1.00 

900 

t464.4 
232.2 
116.1 
69.66 
68.05 
23.22 


61.6 
26.8 
12.9 

7.74 
6  45 
2.58 


lao.oo 

10.00 
5.00 
3.00 
2.50 
1.00 


UNITED  STATES  SILVER  COINS  PREVIOUS  TO  183X 


Dollar 

Half  Dollar  . . . . 
Quarter  Dollar. 

Dime 

Half  Dime 


$1.00 
.50 
.25 
.10 
.05 


8924  J^S 
8924^3 
8924  Ji 

8924  >5 
8924^5 


371.252 

185.626 

e2.813 

87.126 

18.563 


44.748 

22.374 

11.187 

4.475 

2.237 


416 

208 

104 
41.6 
20.8 


$1.06.9 
.53.4 
.26.7 
.10.6 
.05.3 


UNITED  STATES  SILVER  COINS  FROM  1837  TO  1853. 


Dollar 

Half  Dollar 

Quarter  Dollar. 

Dime 

Half  Dime 

Three  Cts.  1851. 


$1.00 

900 

.50 

900 

.26 

900 

.10 

900 

.05 

900 

.03 

875 

371.25 

41.25 

412  5- 

185.626 

20.625 

206.251 

92.813 

10.312 

103.126 

37.125 

4.125 

41.2.50 

18.563 

2.062 

20.625 

10.828 

1.547 

12.375 

$1.06.9 
.53.4 
.26.7 
.10.6 
.05.3 
.03.1 


UNITED  STATES  SILVER  COINS  SINCE  1853. 


Trade  Dollar... 

Dollar    

Half  Dollar 

Quarter  Dollar. . 
Twenty  Cents*. 

Dime 

Half  Dime*.... 
Three  Cents*. . . 


$1.00 

900 

1.00 

900 

.50 

900 

.25 

900 

.20 

900 

.10 

900 

.05 

900 

.03 

900 

878 

871.25 
173.61 
86.805 
69.444 
34.722 
17.361 
10.413 


42 

41.25 
19  29 
9.645 
7.716 
8.858 
1.929 
1.157 


420 
412  5 
192.90 
96.45 
77.16 
38.68 
19.29 
11.67 


$1.08.9 
1.06.9 
.60 
.25 
.20 
.10 
.06 
.03 


UNITED  STATES  COPPER  COINS. 


Denomination. 

Act  of 

Grains  of 
Copper. 

Grains  of 
Nickel. 

Grains  of 
Zinc. 

Grains  of 
Tin. 

Fall  Weight 
in  Grains. 

Old  Copper  Ct.* 
One  Cent 

1793 
1864 
1866 
1866 
1866 

168 
46.6 
91.2 
24. 
67.87 

168 

1.44 

.96 

48 

Two  Cents  • 

4.8 
8 
19.29 

96 

TThree  Cents 

32 

5^ve  Cents 

77.16 

♦  No  1  onger  coined .   \  \i  bicli  ia-41%.W99Sfin'l  \iwx^  «cA^ 
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UBOAIi  TBMDBB. 

)i.D  COINS  of  the  United  States  are  a  legal  tender  In  all  payments  at  tbelr 
value  when  not  below  the  standard  weight  and  limit  of  tolerance*  provided 
}r  the  single  piece ;  and  when  reduced  in  weight  below  sach  standard  or 
3  are  a  legal  tender  at  valuation  in  proportion  to  their  actual  weight. 
Tkndkb  of  SiiiVBB  Coins.— Under  the  enactments  of  Congress  the 
the  silver  coins  is  as  follows:— The  Trade  Dollar  is  not  legal  tender  for  any 

andard  Silver  Dollar  is  not  a  legal  tender  when  otherwise  expressed  in  a 

;  and  most  contracts  of  any  magnitude  are  now  by  business  men  mode 

only  in  U.  S.  Gold  Coin. 

bsidiary  Silver  Coins,  meaning  the  half  dollar,  the  quarter  dollar  and  the 

B  lepral  tender  only  to  the  amount  of  ten  dollars. 

lerious  question  whether  under  the  Constitution  of  the  United  States,  the 

i  has  power  to  demonetize  the  sliver  coins  of  the  United  States. 

[IX OB  Coi>s.— The  minor  coins  (nickels  and  coppers)  are,  under  the  con- 

il  enactments,  a  legal  tender  to  the  amount  of  only  twenty-five  cents. 

ider  the  U.  S.  Constitution  it  Is  very  doubtful  whether  nickel,  copper  or 

g  other  than  gold  coin  and  silver  coin  can  be  made  a  legal  tender,  or  in 

ional  and  proper  language, "  a  tender  in  payment  of  debts.'* 

sign  gold  or  silver  coins  are  a  legal  tender  in  the  payment  of  debtSi 

ORIGIN  OP  THE  DOLLAB. 
Dnetary  unit  of  this  country  prior  to  July  6, 1785,  was  the  English  pound. 
late  the  Continental  Congress  established  the  dollar  in  its  place,  its  precise 
nd  value  being  fixed  August  6, 1786,  which  was  about  that  of  the  old  Span- 
lus  pillar  dollar.  The  dollar  was  not  original  with  Spain, its  true  origin 
;  "  Joachim's  Thaler,"  first  coined  in  the  mines  of  the  Bohemian  Valley  of 
chim. 

ENGLISH  MONEY. 

4  Farthings  (far.)  =  1  Penny     d. 

12  Pence  »  1  Shilling  s. 

20  Shillings  =  1  Pound    £. 

land  a  pound  of  standard  Troy  gold,  916^  fine,  is  coined  into  £4614s.6d. 
weight  of  one  gold  pound  or  sovereign  is  123.274  grains  of  standard  gold,  or 
ains  of  pure  gold. 

ng  for  the  abrasion  or  wear,  a  sovereign  weighing  122.75  grains  of  standard* 
Cnglaud  is  a  legal  tender  for  the  payment  of  debts. 

oy  for  gold  coin  Is  copper.   Before  1826  silver  entered  Into  the  composition 
ih  gold  coin ;  hence,  the  difference  in  color  of  different  coinages. 
d  of  silver,  02.5  per  cent  silver  and  7.5  copper,  is  coined  into  66  shillings, 
weight  of  a  shilling  is  87.273  grains  standard  silver,  or  80.729  grains  of  pure 

id  of  copper  is  coined  Into  24  pennies. 

id  of  bronze,  93  parts  copper,  4  parts  tin  and  1  part  zinc,  is  coined  into  40 

or  80  half  pennies,  or  160  farthings. 

f  England  notes  are  a  legal  tender  in  England  for  any  sum  exceeding  £5. 

legal  tender  for  any  amount,  silver,  not  exceeding  40  shillings,  and  copper 

eding  12d,  when  in  pennies  or  in  half  pennies,  and  not  exceeding  6d  when 

3g3. 

FRENCH  MONEY. 

10  Centimes  =  1  Declme. 

10  Decimes  =  1  Franc. 

inch  coin  is  based  on  the  fframine,  the  unit  of  weight. 

rramme  of  standard  gold  .9  pure  is  coined  into  3, 100  francs.    Thedenoml- 

»f  gold  coin  are  100,  50, 20, 10  and  5  franc  pieces.   The  alloy  is  copper. 

:rarameof  silver  .9  pure  is  coined  into  200  francs.   The  denominations  of 

ins  are  5, 2, 1,  }4  and  H  franc  pieces. 

pper  coins  of  France  since  1852  contain  95  parts  copper,  4  parts  tin  andl 

:.    The  denominations  are  10, 5, 2  and  1  centimes,  which  weigh  1  gramme 

centime. 

COMPARATIVE  VALUES  OF  GOLD  AND  SILVER. 

United  States,  estimating  silver  1,  gold  is  15.988. 
England,  ••  "       I,         "     14.287. 

France,  '*  "      1,         "     15.50. 

Spain,  "  "      1,         ••     16.00. 

China,  "  •♦      1,        "     14.25. 

United  States  we  have  a  double  standard ;  in  Germany  and  England  gold 


ndard, and  practically  so  In  France  and  Italy;  In  most  other  £lutQ>v«w 
i  silver  is  the  standard. 
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KQUiVALENTB  Of  EUaLlBH  AIID  DNTTBD  STATES  KCUni. 


— Tfa<  United  3tat»  Hist  Talutlan  or  tbe  SacllBb  •overaiBn,  (i.KJ 
la  of  th«a  conpnUUnu. 
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EQUIVALBNTS  OF  FBEKOH  AND  U 
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EQUIVALENTS  OF  rRENCH  AND  UNITED  STATER  MOXCT. 


The  United  Staten  Mint  valuation  of  the  franc.  19  3  c«!iitii,  in  h*  r**  nw  •! 
mes  make  ont'  franc.    French  money  is  denoted  aa  followM;  Hi  fraii<-«  «ii.| 
les,  wrrittt-n— fr.  t<4.7'2. 
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ForelsB  (Mollis, 
Chilean  Cold  Coins. 


Dknomixation. 


Name, 


Fine- 
ness. 


Uondor..^..^ ^J  ,900 

Boblon..,^..  ..^^,„^.  .900 

Escudo ...I  .900 

Peso « ,900 


Valuk, 


Pesos. 


il0.00 
6.00 
2.00 
1.00 


Wkioht  inr  Qraius. 


Pure 
MetaL 


211.850 

105i925 

42.880 

21.184 


Alloy. 

^m 

1L777 
4.714 
2.850 


Full 
Weight. 


235w874 

117.702 

47.064 

28.534 


Peso >..., 

Medio  Peso, 
Qiilnto..«^..,„... 

Medio  Declzno 


•••••••••• 


Chilean  Silver  Coins, 

847.227  ffi^SlO  SS&Ste' 

17:i.618  18.280  192.804 

09.446  7.716  77.161 

84.836  4.243  38..580 

17.861  1.928  1SL280 


.900 

1.00 

.900 

.60 

,900 

.20 

,900 

.10 

.900 

.05 

Chilean  Copper  Coins. 


DosCentav06_ 
Un  Centavo—i.^ 
jdedlo  Centavo> 


ii 


.02 
.01 
.005 


102.625 
61.3125 
2S.6S625 


5.401 
25w8495 
20.64075 


108.088 
77.162 
46.287 


Chinese  JHoney  and  Kqnlvaleiits, 

The  Director  of  the  U.  S.  Mint  reported  January  1,  1897,  that  the  value  of  tl» 
haikwan  or  customs  tael  of  China,  based  on  the  same  price  of  silyertliat^ 
used  in  estimating  the  values  of  foreign  silver  ooins,  proclaimed  in  the  diddtf 
of  January  1, 1897,  at  the  various  Chinese  ports,  is  as  follows: 


Port. 


Amoy... 

Canton 

Chefoo.. 


Value. 


$0.76  7 
.76  5 
.73  8 


POBT. 


ChinKiang 

Fuchau 

Hankow 


Value. 


$0,74  9 
.70  9 
.717 


Port. 


linchwug ... 

Ningpo 

Shanghai.. 


Value.U    Port. 

IO.U  olswatowr... 

.78  7HTakao 

.70  OiJTien-TBdn 


EqiiiT't  it  I  0 
Mex.  Coin 


Money  Weights. 


10  Hao=l  Xi=s  IH  copper 
cash  ss 

10  Li  =1  Fen=13H  copper 
cash  s 


Equiv't    in 
Mex.  Coin. 


IOjOOIH  Fm 
0.01H  Ym 


Money  Weights. 


10  Yen  vl  Tsienas  133>i 
copper  cash  bs 

10  Tsiensl  Liaai^  1433H 
copper  cash  »= 


1.33HPe» 


Japanese  6old  Gointu 


Denomination  . 

FINE- 
NESS. 

WEIGHT  IN  GRAINS  OV 

VALUE  IK  CJB- 

PURE  METAL. 

1     ALLOT. 

FULL  WEIGHT 

GOLD  0019- 

One  Yen....    $  1.00 

900 

11.67 

1.29 

12.86 

10.49-86 

2      Yen  ...       2.00 

900 

23.14 

2.58 

26.72 

.9»-7i 

6      Yen ....       6.00 

900 

67.85 

6.45 

64.80 

2.49-A' 

10      Yen  ... 

10.00 

900 

116.70 

12.90 

128.60 

4.98-eo 

20      Yen 

20.00 

900 

281.40 

25.80 

267.20 

9.97-20 

Japanese  SilTer  Coins. 


Denomination. 

~5Sen 
10  Sen 
20  Sen 
60  Sen 
lYen 
Trade  Yen 


fine-  i 

N  USB.      PX7RB  METAL 

"oioo'^ 

900 
900 
900 
900 
900 


WEIGHT  nr  GRAINS  OF 


18.7376 
87.476 
74.950 
187.376 
374.76 
378.00 


ALLOT. 


2.0626 

4.126 

8.260 

20.626 

41.26 

42.00 


Japanese  Copper  Coins 


Denomination. 


1  Uiu  = 
H  Seu  = 

1  Sen  = 

2  Sen  = 


0.0026 
0.006 
0.01 
0.02 


ACT  of 


1871 
1871 
1871 
1&71 


WEIGHT  IN  GRAINS  OF 


PURE  METAL. 
27.607 

66.014 
110.028 
220 .066 


FULL  WEIGHT. 


27.607 

66.014 

110.028 

220.066 


VALUE  VS 
TENS 


8  0.0025 
0.005 
0.01 
0.02 


ill 


NoTK.-The  I  mark  ol  ti\e  \3.8.\i\ioea\u  3e.v«^u\o  «iw\»Q».Vft>3E«k^«a, 
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nexfean  Coins. 

—The  metric  aystem  of  weights  and  meaBnres  became  ccmpulaory  in 
,  January  let,  1884. 

lase.— Tlie  principal  coinage  is  of  silver,  consisting  in  every  12  dinaros  of 
S  dineros  of  pure  metal  (1000  fine)  and  1  1-6  dinero  of  alloy;  that  is,  it 
777  fine.  The  monetary  tmit  is  the  peto.  The  gold  coinage  is  not  in  gen- 
culation;  the  fineness  of  the  *•  Old  Doubloon  *'  Is  870,  the  ••  Twenty  Pesos  " 
Bepublic,  (new)  873,  and  the  "Twenty  Pesos"  of  the  Empire,  876  fine, 
called  nickel  coins  vary  from  20  to  26  per  cent,  of  nickel  and  76  to  80  per 
'  copi>er.  Pesos  continue  to  be  struck  with  the  legend  8B,  meaning  8  reales. 
ece  of  60  centavos  is  called  4  reales,  also  tosteu.  That  of  26  oentavos,  2 
also  peseta. 

MEXICAN  ♦  GOLD    COINS. 


Fineness 

Value 
in  Pesos. 

Weight  in 

DiAMBTKB  IN 

70MmATI0N. 

Qrammes 

Troy  ozs. 

Mil'mtrs 

Inches. 

Hidalgo 

■y ,. 

876 
876 
876 
876 
876 

$  20.00 

10.00 

6.00 

3.60 

1.00 

33.841 

16.920 

8.460 

4.230 

1.692 

1.0860 
.6480 
.2716 
.13676 
.06430 

34 
27 
22 
18 
16 

1.33858 
1.06299 

Hidalgo 

Hidalgo 

>  Hidalgo 

.86614 
.70866 
.69066 

MEXICAN  •  SILVER   COINS. 


901 
901 
901 
901 

1.00 
.60 
.26 
.10 

27.073 

13.636 

6.768 

2.707 

0.866 
0.433 
0.2166 
.0866 

87 
80 
26 

17 

1.46669 

avos.  ., • 

1.18110 

avos 

.98426 

avos 

.66929 

MEXICAN  •  NICKEL    (AND   COPPEB)    COINS. 


vos 

see 

note 

above 

.06 
.02 
.01 

6. 
8. 
2. 

.16076 
.09646 
.06430 

20 
18 
16 

.78740 

vos 

.70866 

▼o 

.62992 

TO  were  formerly  coined  in  gold  the  onza,  ss$16  in  silver;  the  real,^$0.12}6 ; 
eal,  B  $0.06  )i ;  euartilla,  ■*  $0.03  )i.  And  in  copper  the  tlaeo,  «  $0.01  9-16; 
,  CB  $0.01.    The  grano,  as  a  monetiizy  unit,  was  1-96  of  a  /eso,  or  1-12  of  a  real 

Bnssian  Coinage  and  Money. 

»  Silver  Rouble  is  the  legal  unit  of  money  in  Russia,  and  mtiSt  contain  as 

8  grains,  or  4  Zolotm'eks  and  21  Doli*,  of  fine  silver.    The  principal  circula- 
Hlium  is  paper  money,  in  3,  6,  10,  26,  60  and  100  Roubles;  the  issiuot  50 

9  has  been  withdrawn  from  circulation,  on  account  of  its  being  exten- 
sounterfeited,  and  easily  accomplished. 


GOLD  COINS. 

Dknominatigh. 

Fineness. 

Weight, 
oz. 

Equivalent, 
Eng. 

Equivalent, 

U.S. 

erial  a    6  Roubles 

erial  »  10  Roubles 

916 
916 

0.210 
0.420 

-  16  shillings.... 
»32shimngs.... 

-$3.89 
«    7.78 

SILVER  OOINa 

DXHOMIHATIOir. 


:hek 
Qik 

privenni 
vertak 

la 
e 


s  6  Kopeks... 
B 10  Kopeks... 
s  20  Kopeks... 
■  25  Kopeks... 
=  50  Kopeks... 
:100  Kopeks... 


Pare 

Fineness. 

SUTsr 

Grmiiu. 

876 

13.9 

876 

27.8 

876 

66.6 

876 

69.6 

876 

139. 

876 

278. 

Equivalent* 
U.S. 


Equivalent, 
Eng. 

1  penny,  3  far.  =  $0.03648 
3  pence,   2    **    =*  0.07096 

7  "                    «  0.14192 

8  "    3  "  =.  0.17740 
Is.  5  p.  2  far.,  s  0.35480 

2  s.  lip =  0.70960 


COPPER  COINS. 


Denomination. 


shka  =  ^  Kopek . 

ihkaa  1  Grosh  «  ^  Kopek. 

B»  1  Kopeika  a  1  Kopek. . 

ks  B  1  Dvoukopeechnik  =  2  Kopeks, 
ka  Bs  1  Trehkopeechnik  =  3  Kopeks. 
ka     -e  1  Piatak  =»  6  Kopeks, 


Equivalent, 
Eng. 


.36  far* 
.7    far- 

1.4   far. 

2.8   far. 

1  penn-y  ^  t«r. 


Equivalent) 
U.S. 


=  $0.001774 
=»  0.003548 
«     0.007096 
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B  Calu  la  U.  5.  i 


S3i{&S*".KS!'js;£Ss?.^°MiS^^-^i 

SHSSSfsESS" 

^^£-sfS|HS 

c..«„. 

Standard 

Mon.tary   1  valqe. 

Coins. 
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iS 
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Sucre. 

■s; 
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ifpssKas 

r!'.'.''"'"'       :■■':■'' -^  ■■  m™: 

:!!! 

gsSftsSK'S'M&TJ 

'■BP 

saver.  Oouide  Mud  dlvbloDS  ' 

■!■■■                                    1  "upee 
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JCOMMEBCIAIi  RATIO  OF  SIIiTEB  TO  eOI<]>  FOB  KACH  TEAR 

SINCE  1687. 

[Note.— From  1687  to  1832  the  ratios  are  taken  from  the  tables  of  Dr.  A.  Soet- 
beer;  from  1833  to  1878  from  Pixley  and  Abell's  tables;  and  from  1878  to  date 
IT-^ni  dally  cablegrams  from  London  to  the  Bur^iu  of  the  Mint.] 


"jr  Year. 

Ratio. 

Year. 

Ratio. 

Year. 

Ratio. 

Year. 

Ratio. 

Year. 

Ratia 

7  1087 

14.94 

1729 

14.92 

1771 

14.66 

1813 

16.25 

1855 

15.38 

^.  1688 

14.94 

1730 

14.81 

1772 

14.62 

1814 

15.04 

1866 

15.38 

1689 

15.02 

1731 

14.94 

1778 

14.62 

1815 

15.26 

1857 

16.27 

,^1690 

15.02 

1732 

15.09 

1774 

14.62 

1816 

16.28 

1868 

15.38 

1691 

14.08 

1733 

15.18 

1776 

14.72 

1817 

15.11 

1869 

15.19 

:  1602 

14.92 

1734 

15.39 

1776 

14.55 

1818 

15.36 

1860 

15.29 

1693 

14.83 

1735 

15.41 

1777 

14.54 

1819 

16.83 

1861 

16.60 

1  1694 

1..87 

1736 

15.18 

1778 

14.68 

1820 

15.62 

1862 

16.35 

i695 

15.01. 

1737 

16.02 

1779 

14.80 

1821 

15.96 

1863 

16.37 

1696 

15.00 

1738 

14.91 

1780 

14.72 

1822 

16.80 

1864 

15.87 

1697 

15.20 

1739 

14.91 

1781 

14.78 

1823 

15.84 

1866 

16.44 

1698 

16.07 

1740 

14.94 

1782 

14.42 

1824 

16.82 

1866 

15.43 

.    1C99 

14.94 

1741 

14.92 

1783 

14.48 

1826 

16.70 

1867 

15.67 

1700 

14.81 

1742 

14.86 

1784 

14.70 

1826 

16.76 

1868 

15.60 

1701 

15.07 

1743 

14.85 

1785 

34.92 

1827 

16.74 

1869 

16.60 

1702 

15.52 

1744 

14.87 

1786 

14.96 

1828 

16.78 

1870 

15.67 

1703 

15.17 

1746 

14.98 

1787 

14.92 

1829 

16.78 

1871 

16.87 

1704 

15.22 

1746 

15.13 

1788 

14.65 

1830 

15.82 

1872 

16.68 

1705 

15.11 

1747 

15.26 

1789 

14.75 

1831 

15.72 

1873 

16.92 

1706 

15i27 

1748 

16.11 

1790 

15.04 

1832 

15.73 

1874 

16.17 

1707 

15.44 

1749 

14.80 

1791 

15.06 

1833 

15.93 

1875 

16.69 

1708 

15.41 

1750 

14.56 

1792 

16.17 

1834 

15.73 

1876 

17.88 

1709 

15.31 

1751 

14.39 

1793 

16.00 

1836 

15.80 

1877 

17.22 

1710 

15.22 

1752 

14.54 

1794 

16.37 

1836 

16.72 

1878 

17.94 

1711 

15.29 

1753 

14.54 

1795 

16.56 

1837 

15.88 

1879 

18.40 

1712 

15.31 

1754  .... 

14.48 

1796 

15.66 

1838 

15.86 

1880 

18.05 

1713 

15.24 

1755 

14.68 

1797 

15.41 

lod9».«... 

15.62 

1881 

18.16 

1714 

15.13 

1756 

14.94 

1798 

16.59 

t-O^Kvlasa  •■  • 

15.62 

1882 

18.19 

1715 

15.11 

1757 

14.87 

1799 

15.74 

1841 

15.70 

1883 

18.64 

1716 

15.09 

1758 

14.86 

1800 

15.68 

1842 

15.87 

1884 

18.67 

1717 

15.13 

1759 

14.15 

1801 

15.46 

1848 

15.93 

1885 

19.41 

1718 

15.U 

1760 

14.14 

1802 

15.26 

1844 

15.85 

1886 

20.78 

1719 

15.09 

1761 

14.54 

1803 

15.41 

1845 

15.92 

1887 

21.18 

1720 

15.04 

1762 

15.27 

1804 

16.41 

1846 

15.90 

1888 

21.99 

1721 

15.05 

1763 

14.99 

1805 

15.79 

1847 

15.80 

1889 

22.09 

1722 

15.17 

1764 

14.70 

1806 

15.52 

lo4o 

15.85 

1890 

19.76 

1723 

15.20 

176o 

14.83 

1807 

15.43 

1849 

15.78 

1891 

20.92 

1724 

15.11 

1706 

14.80 

1808 

16.08 

1850 

15.70 

1892 

23.72 

1725 

15.11 

1767 

14.85 

1809 

15.96 

1851 

15.46 

1893 

26.49 

1726 

15.15 

176G 

14.80 

1810 

15.77 

1852 

15.69 

1894 

38.56 

1727 

15.24 

1760 

14.72 

1811 

15.53 

1853 

15.33 

1895 

31.60 

1728 

15.11 

1770 

14.62 

1812 

16.11 

1854 

15.33 

1896 

*ao.66 

NoTB.— By  the  above  table  it  will  be  seen  that  the  highest  price  silver  has  reached 
In  the  last  205  years  (or  since  1687),  was  in  1760:  the  highest  during  til!?  century  was 
1814;  and  the  highest  since  1818,  was  in  1859. 

An  International  monetary  Conference  met  at  Brnssels,  Belgium,  on 
Nov.  22,  1892,  to  consider  the  silver  question,  bimetallsm,  etc.  The  following  14 
countries  were  represented  with  from  one  to  eleven  delegates  each,  viz:— Austria, 
Belgium,  Denmark,  France,  Germany,  Great  Britain,  Italy,  Mexico,  Netherlands, 
Spain,  Sweden  and  Norway,  Russia,  Switzerland,  and  the  united  States.  The  con- 
ference adjourned  on  Dec.  18, 1892,  after  holding  some  20  sessions;  they  did  nothing 
whatever,  no  new  light  was  thrown  upon  the  subject.  The  only  delegates  who  ap- 
peared to  be  masters  of  the  question  were  the  American.  Thi,  Rothschild  who  was 
a  member  old  not  figure  as  a  great  financier.    The  English  delegates  generally  ap- 

E eared  to  be  obstructionists.  One  of  them  wanted  to  adjourn  almost  before  ideas 
ad  been  exchanged.  The  French,  who  were  expected  to  rally  around  the  double 
standard,  proved  a  disappointment.  There  was  no  cordial  alliance  between 
them  and  the  delegates  of  the  U.  S.,  though  the  two  republics.  In  a  sense,  maintain 
the  same  monetary  system.  Austria,  with  its  new-born  ambition  to  return  to  specie 
payments  In  gol  i  after  a  century  of  paper,  could  not,  of  course,  be  shaken.  Ger* 
many  contributed  little  to  the  elucidation  of  the  question.  Soetbeer,  a  German 
financier,  made  the  only  suggestion  that  came  from  that  nation,  though  he  did  not 
speak  omcially'—that  is  to  say,  to  increase  tne  ratio  from  15^  grains  ill  rer  to  20  grains 
■Uver  for  1  grain  of  gold. 

•  For  1897,  ratio.  84.28;  for  1898,  ratio.  35.03:  for  1899,  ratio,  34.36;  for  1900,  ratlo,3.^.3:^>V 
for  1901,  ratio,  34.68;  for  1902,  ratio,  39.15;  for  1903,  ratio,  ?8.\0. 
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INTEREST. 


In  calculating  Interest  It  is  customary  to  consider  the  month  as  the  twelfth  part 
-of  a  year;  and  each  day  as  the  thirtieth  part  of  a  month,  when  interest  Is  calcu- 
lated on  any  number  of  days  less  than  a  month.    The  tables  imder  this  head  are 
computed  on  this  basis. 

EULES  FOR  OOMPUTINa  INTEREST. 

1.     To  compute  Interest  at  6  %  when  the  time  Is  in  months  or  years. 
Bui/E — Multiply  the  principal  by  the  number  of  months;  if  there  are  no  cents  io 
ttie  principal  point  off  two  decimals :  if  there  are  cents  in  the  principal  point  off 
four  decimals  and  divide  the  product  1^  2. 

Example— Determine  the  interest  on  $400  for  2  years  and  4  months  at  6  % 
2  years  and  4  months  are  28  months. 

28X400=11200 
112.00-1-2  =$66.00,  the  interest  required. 

S8.     To  compute  interest  at  6  %  when  the  time  is  in  days. 

Rui^E — Multiply  the  principal  by  the  number  of  days ;  if  there  are  no  cents  in. 
tbe  principal  point  off  three  decimals*  if  there  are  cents  in  the  principal  point  off 
five  decimals;  and  divide  the  product  by  6. 

^xampf«— Determine  the  interest  on  $700  for  330  days  at  6  % 

830X700=231.000 
231.00-i-6=$38.60,  the  interest  required. 

3.  To  compute  interest  at  6  %  when  the  time  is  given  in  years  or  months  and 
days. 

Ruui — Call  one-half  the  number  of  months  cents  and  one-sixth  of  the  number 
of  days  mills;  and  multiply  their  sum  by  the  principal. 

Example— Detervaine  the  interest  on  $600  for  1  year,  4  months,  and  18  days  at  0  % 

one-half  of  16  months 08 

one-sixth  of  18  days .003 

.083 
multiply  by  principal 600 

the  interest  required , $49.80 

4.  To  compute  interrat  at  various  rates. 

Bnuc— Find  the  interest  at  6  %  according  to  the  above  rules,  and  for  other  raiei» 
eompnte  therefrom,  as  follows: 
For  3%  divide  by  2 
"  4%  subtract  H 
••6%  "  1-6 
«  7%  add  1-6 
"   8%    "  H 

«   9%    "  ^ 

"  10  %  multiply  by  10  and  divide  by  6 
**  11  %  multiply  by  2  and  subtract  1-12 
"12%        "  2 

Example— Determine  the  interest  on  $900  for  1  year,  4  months  and  18  days  at  3, 4, 
5, 6,  7, 8, 9, 10, 11  and  12  % 

one-half  of  16  months 08 

one-sixth  of  18  days 003 


.083 
multiply  by  principal 900 

interest  at  6% $74.70 

2)  74.70 


Tntere8tat3% $37.36 

3)  74.70 
24.90 


Intere8tat4% $49. bO 

6)  74.70 
12.45 

Interest  at  6  %... $62.25 

6)  74.70 
12.45 


InterestatTX $87.15 

8)  74.70 
24.90 

IntereetatSX $99.60 


2)    74.70 
37.35 

Interestat9% $112.05 

6)  747.00 
Interest  at  10  % $124.60 

74.70 
2 


12)  149.40 
12.45 


Interest  at  11  % $136.96 

74.70 


Interest  at  VI  % %"^^'i  -^^ 
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;oi«ifW7l 

IS 

.(mi6CT' 


.02iBJ.ti 

!o3a72ja 


.oissaii  .ooioii 

.0901S61 


!o3«18eit 


.02441M 

!o-iK06fiB 
.0253611 

.oaseo67 

.O1E072-1 
.0302778 
.(UG5S3:t 
.0268889 
.3271SU 


.033GM1 


.036a5ra 

.03634111 

,0366667 
.0369132 

ill37C833 

!03B1M4 


ioMiasD 
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UmitEBT  TABLES— Ooirr 


.0M777a 
,0930&M 


,030011(17 
(»6§3£l 

.037333!! 

Iotas 
loaeai 

ens 
muMT 

iosoiMT 

!030GUT 


.o-jfflwii 


io-JHlHt 


,03SC(»'I 

!osim: 
!o375soe 


.0413t«» 


uas6e7 

Of!B 
.U47T7T8 

Imscui 


.0Kl3aU 

iosiMu 

OD35JUM 
.l»37TTB 


.ouacflCT 

064S66T 


THK  (iKKAT  rVRAMlD  JKKZP:h 

IMTEB£BT  TABt  Fg  -  OoToruMD. 


WEIGHTS  AND  MEASURES 
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IKTSBB0T  TABLB8— OoiminTXD. 


Time. 


».8  23. 
".8  24. 
-..8  25. 
=   8  26. 

8  27. 
8  28. 

8  29. 

9  ... 
9  1. 
9     2. 


9 
9 

9 
9 

9 

9 


3. 

4. 

5. 

6. 

7. 

8. 
9  9. 
9  10. 
9  11. 
9  1-2. 
9  13. 
9  14. 
9  15. 
9  16. 
9  17. 
9  18. 
9  19. 
9  20. 
9  21. 
9  22. 
9  23. 
9  24. 
9  25 
9  26. 
9  27. 
9  28. 
9  29. 
If  ... 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 


I 

f 

If 

19 

19 

19 

10 

10 

10 

10 

19 

19  10. 

10  11. 
lO  12. 
10  13. 
19  14. 
10  15. 
10  16. 
10  17. 
lu  18. 
lO  19. 
10  20. 
10  21. 
10  22. 
10  23. 
10  24. 
10  25. 
10  26. 
19  27. 
to  M. 


5% 
IPSBTBAB 


.0365278 
.0366667 
.0368056 
.0369444 
.0370833 
.0372222 
.0373611 
.0376 
.0376389 
.0377778 
.0379167 
.0380556 
.0381944 
.0383333 
.0384722 
.0386111 
.03876 
.0388889 
.0390278 
.0391667 
.0393056 
.0394444 
.0395833 
.0397222 
.0398611 
.04 
0401389 
0402778 
0404167 
.0405556 
.0406944 
0408333 
.0409722 
.0411111 
.04125 
.0413889 
.0415278 
.0416667 
.0418056 
.0419444 
.0420833 
.0422222 
.0423611 
.0426 
.0426389 
.0427778 
.0429167 
.0430566 
.0431944 
.0433333 
.0434722 
.e4361U 
.04376 
.0438880 
.0440278 
.0441667 
.0443056 
.0444444 
.0445833 
.0447222 
.0448611 
.045 

.0451889 
.0462778 
.0454167 
.0465656 


«x 

7% 

PXBTXAB 

PBBTSAB 

.0438333 

.0511389 

.044 

.0513333 

.0441667 

.0615278 

.0443333 

0517222 

.0445 

.0519167 

.0446667 

.0521111 

.0448333 

.0523056 

.045 

.0525 

.0451667 

0526944 

.0453333 

.0528889 

.0455 

.0530833 

.0456667 

.0532778 

.0458333 

.0534722 

.046 

.0536667 

.0461667 

.0538611 

.0463333 

.0540556 

.0465 

.05425 

8% 
PXBTKAB 


.0466667 

.0468333 

.047 

'.0471667 

.0473333 

.0475 

.0476667 

.0478333 

.048 

.0481667 

.0483333 

.0485 

.0486667 

.0488333 

049 
.0491667 
.0493333 
.0495 

0496667 
.0498333 

05 

0601667 

0503333 

0505 

0506667 

0508333 
.051 
.0611667 
.0513333 
.0515 
.0616667 
.0518333 
.052 
.0521667 
.0523333 
.0525 
.0526667 
.0528333 
.053 
.0531667 
.0533333 
.0531 

0636667 
.0538383 
.864 

.0541667 
.0543333 
.0545 
.0546667 


.0544444 
.0546389 
.0548333 
.0550278 
.0552222 
.0554167 
.0556111 
.0558066 
.056 
.0661944 
.0563889 
.0565833 
.0567778 
.0569722 
.0571667 
.0573611 
.0675556 
.06775 
.0579444 
.0581389 
.0583333 
.0585278 
.0587222 
0589167 
.0591111 
.0593056 
.0596 
.0596944 
.0598889 
.0600833 
.0602778 
.0604722 
.0606667 
.0608611 
.0610566 
.06126 
.0614444 
.0616389 
.0618333 
.0620278 
.0622222 
.0624167 
.0626111 
.0628056 
.063 

.0631944 
.0633889 
.0635833 
.0637778 


.0584444 
.0586667 
.0588889 
0591111 
.0593333 
.0595556 
.0597778 
.06 
.0602222 

.0606667 

.0608889 

.0611111 

.0613333 

.0615556 

.0617778 

.062 

.0622222 

.0624444 

.0626667 

.0628889 

.0631111 

.0633333 

.0635556 

.0637778 

.064 

.0642222 

.0644444 

.0646667 

.0648889 

.0651111 

.0653333 

.0655566 

.0657778 

.066 

.0662222 

.0664444 

.0666667 

.0668889 

.0671111 

.0673333 

.0675556 

.0677778 

.068 

.0682222 

.0684444 

.0686667 

.0688889 

.0691111 

.0693333 

.0695556 

.0697778 

.07- 

.0702222 

.0704444 

.0706667 

.0708889 

.0711111 

.0713333 

.0715556 

.0717778 

.072 

.0722222 

.0724444 

.0726667 

.0728889 


9% 


.06575 
.066 
.06626 
.0665 
.06675 
.067 
.06725 
.0675 
.06776 
.068 
.06825 
.0685 
..06876 
.069 
.06926 
.0695 
.06976 

07 

07026 
.0706 
.07076 
.071 
.07125 
.0716 
.07176 
.072 
.07226 
.0725 
.07276 
.073 
.07325 
.0735 
.07376 
.074 
.07426 
.0745 
.07476 
.075 
.07526 
.0755 
.07576 
.076 
.07626 
.0765 
.07675 
.077 
.07725 
.0775 
.07776 
.078 
.07825 
.0785 
.07876 
.079 
.07925 
.0795 
.07976 
.08 
.08025 
.0606 
.08076 
.061 
.08125 
.0815 
.08176 
.082 


10  X 
PXBYXAB 


.0730556 
.0733333 
.0736111 
.0738889 
.0741667 
.0744444 
.0747222 
.075 

.0762778 
.0755556 
.0758333 
.0761111 
.0763889 
.0766667 
.0769444 
.0772222 
.0775 
.0777778 
.0780056 
.0783333 
.0786111 
.0788889 
.0791667 
.0794444 
.0797222 
.08 

0802778 
.0806566 
.0808333 
.0811111 
.0813889 
.0816667 
.0619444 
.0822222 
.0825 
.0827778 
.0830556 
.0833333 
.0836111 
.0838889 
.0641667 
.0844444 
.0847222 
.065 

.0652778 
.0855556 
.08683331 
.0661111 
.0863889 
.0866667 
.0869444 
.0872222 
.0875 
.0877778 
.0880556 
.0883333 
.0886111 
.0888889 
.0891667 
.0894444 
.0897222 
.09 

.0902778 

.0906566 

.0908333\ 

\  .TO\mi\ 


11% 

PUtTBAB 


.0803611 

.0806667 

.0809722 

.0812778 

.0815833 

.0818889 

.0821944 

.0825 

.0828056 

.0831111 

.0834167 

.0837222 

.0840278 

.0843333 

.0846389 

.0849444 

.08525 

.0855556 

.0858611 

.0861667 

.0864722 

.0867778 

.0870833 

.0873889 

.0876944 

.088 

.0883056 

.0886111 

.0889167 

.0892222 

.0895278 

.0898333 

.0901389 

.0904444 

.09076 

.0910556 

.0913611 

.0016667 

.0919722 

.0922778 

.0926833 

.0928889 

.0931944 

.0935 

.0938056 

.0941111 

.0944167 

.0947222 

.0960278 

.0953333 

.0956389 

.0959444 

.09625 

.0965556 

.0968611 

.0971667 

.0974722 

.0977778 

.0980833 

.0983889 

.0986944 

.099 

.0993056 

.0996111 


12% 

PXBYEAB 


.0876667 

.088 

.088333? 

.0886667 

.089 

.0893333 

.0896667 

.09 

.0903338 

.0906667 

.091 

.0913333 

.0916667 

.092 

.0923333 

.0926667 

.093 

.0933333 

.0936667 

.094 

.0943333 

.0946667 

.095 

.0953333 

.0956667 

.096 

.0963339 

.0966667 

.097 

.0973338 

.0976667 

.098 

.0983338 

.0986667 

.099 

.0993339 

.0996667 

.10 

.1003338 

.1006667 

.101 

.1013338 

.1016667 

.102 

.1023338 

.1026667 

.103 

.1033338 

.1036667 

.104 

.1043333 

.1046667 

.105 

.1053333 

.1056667 

.106 

.1063383 

.106666^ 

.107 

.  1073383 

.1076667 

.108 

.1083833 

.1086617 


.\<wy£mv  .^vieaK^ 
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IMTBBEST  TABLES--CinmMDn. 

Ton 

■  X 

•  X 

T% 

.2 

»r. 

10  X 

11  X 

':r' 

•mux 

raiiiAS 

PniuB 

FKBTKU 

rzniK4B 

ran  DUB 

FI»iia 

iaa». 

.(MOW* 

.0MB383 

SSTmt  -"^ 

;o8afi 

.osissag 

.ooicefiT 

,1006178 
.100833 

.mx 

11  i' 

.OiM7X'2 

iosnlMT 

!0W3611'    ;u7:t5iM 

.0887(1 

'.ma 

.o«mi 

.DM55M    .0737778 

.03-rttai 

.iiotf 

1    a. 

.OMTB     1    .07* 

loesis 

;0i<13§M 

.aetaiu   .oji'ml 

lunosEB 

iiiisw 

.ounrs 

^oesasaal  ;u7ifiM7 

.maosM 

.lllWfl 

I    a! 

.WSflMT 

.081 

.D9S3333 

.m 

.OMSOM 

.oeus 

.0938111 

.UiSOl 

.D46MU 

.0M33S3 

!oa572M(   >SIJII 

.OMB 

;  103177 

:u»ii 

.M70§»a 

.osen 

.064711 

iooilMT 

.113 

.wiaaait 

.05ASMT 

.OSS 

lijas 

IK 

.Milieu   .OW83W 

.M7S      1  .OST 
.WTSaflB    .(B7IC8T 

>>630M    !  07^778 
.0066          .070 
.WCflOM    .07flMM 

:SI^" 

:oo47aa!i 

IlOllM* 

.uw 

iowms 

:  111501 

■     ii. 

.UCOSgMB.   .076«M 

.OWSGSt 

.iiwo 

'"msm! 

.0878 

.0670333.    .OISGeOI 

.08845 

.0068338 

IlUMt07i   .lis 

10 ! 

.DSTflseT 

.0573778    .07688811 

.0901111 

.HOT" 

'(MS1M< 

.0578333 

.0671701;    ,077mi 

'.neeis 

.0903889 

.OM 

.0773338 

.087 

.0M06CT 

'  106333 

.OBSIWI 

.D776BIII 

,087» 

.oesMM 

latMtu 

.osessxi 

.087S 

.o»7ia2a 

!uwe 

.01879 

.M8I1 

l07S 

.0877S 

,OiB8SS8>  .osaiMT 

.WMnaa 

.088 

!0977V7f 

!lDT95S8 

D1HD27S    .(KSSXCJ 

,0SB63M 

.OBBOOfiS 

iuiw 

.ora 

;07aiiiw 

loeei 

:«930S( 

.0591MT 

.08878 

'.main 

loGSS 

',078111: 

illlWB 

loeovi 

iWBTM 

.0WWW7 

.039fi 

Io00iil4 

.O-IBBOM,    .07B777B 

.o»o:s 

ll09G9U 

!ll9MtI 

J?.'"- 

.OS 

.oe 

;JJ 

;« 

,09 

.10 

-u 

•^ 

.30 

^M 

las 

M 

.IS 

.so 

M 

.IE 

'.K 

.BO 

:» 

M 

'.n 

M 

> 

M 

.«3 

.12 

.so 

.60 

.M 

:io 

!oo 

.» 

M 

.78 

n;; : 

!m 

!tW 

.OE 

l.M 

.M 

-W 

I'.Ti 

M 

i!oa 

1,61 
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"i.~ 
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COMPOUND  INTSB£ST.-Goin3»CTD. 


?able  showing  the  aocnmalation  of  principal  and  intereet  on  one  dollar,  com. 
pounded  semi-annnally;  interert  from  three  to  ten  per  cent.,  from  one  to  fifty 
years. 


•4        • 

3  per 

4  per 

4j«per 

6per 

6  per 

7per 

7S-10pr 

8  per 

10  per 

^>i 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

$1.0302 

$1.0404 

$1.0455 

$1.0506 

$1.0609 

$1.0712 

$1.0743 

$1.0816 

$1.1025 

•     •    •    • 

1.0613 

1.0824 

1.0930 

Lie28 

1.1255 

1.1475 

L1630 

L1692 

1.2155 

1.0934 

L1261 

1.1438 

1.1696 

1.1940 

1J2292 

1.2387 

1.2646 

1.3400 

•     •    •    • 

1.1264 

1.1715 

1.1948 

1.2184 

1.2667 

L3168 

1-3308 

1.3678 

1.4773 

■     •    •    • 

1.1606 

1.2188 

1.2481 

1.2800 

1.3439 

1.4105 

L4298 

1.4794 

1.6287 

1.1956 

1.2681 

1.3004 

1.3448 

1.4267 

1.5110 

1.6360 

1.6002 

1.7957 

•     •    •    • 

1.2317 

1.3193 

1.3643 

1.4129 

1.5125 

1.6186 

1.6602 

1.7307 

1.9747 

>    • 

1.2689 

1.3726 

1.4264 

1.4846 

1.6047 

1.7339 

1.7729 

18720 

2.1827 

•      a    •    • 

1.3073 

1.4281 

1.4913 

1.5596 

L7024 

1.8574 

1.9047 

2.0247 

2.4064 

•      •    •    • 

1.3463 

1.4856 

1.6592 

1.6385 

1.8061 

1.9897 

2U)462 

2.1899 

2.6530 

•      •    •    • 

1.3875 

1.5458 

1.6301 

17234 

L9161 

2.1316 

2.1982 

2.3687 

2.9250 

•     •    •    • 

1.4295 

1.6082 

1.7044 

1.808<i 

2.0326 

2.2833 

2Ji617 

2.5619 

3.2248 

•      •    •    • 

1.4727 

1.6732 

1.7820 

1.9001 

2.1564 

2.4469 

2.5372 

2.7710 

3  5558 

'   W      •     •     • 

1.5172 

1.7408 

1.8631 

1.9963 

2.2878 

2.6201 

2.7268 

2.9971 

3.9198 

•      •     •     • 

1.6630 

L8111 

1.9479 

2.0933 

2.4271 

2.8066 

2.9284 

8.2417 

4.3216 

•-  .  .. 

1.6108 

1.8843 

2.0366 

2.2027 

2.6749 

3.0067 

8.1461 

8.6062 

4.7646 

■      •     •     • 

1.6589 

1.9604 

2  1272 

2.3142 

2.7317 

8.2206 

8.3800 

8.79-23 

6.2529 

i 

1.7091 

2.0396 

2.2240 

2  4313 

2.8981 

8.4502 

8.6312 

4.1018 

5.7883 

► 

1.7607 

2.1220 

2-3252 

2.5544 

8  0746 

8.6960 

3.9011 

4.4365 

6.3816 

> 

1.8140 

2.2078 

2  4310 

2.683'^ 

8.2618 

3.9692 

4.19U 

4.7966 

7.0362 

1 

b    •     •     •    • 

1.8686 

2.2970 

2.6415 

2.8196 

3.4606 

4.2412 

4.6026 

6.1900 

7.7574 

I 

1.9263 

2.3898 

2.6572 

2.9624 

8.6712 

4.6433 

4.8373 

6.6136 

8.5525 

i.... 

1.9835 

2.4863 

2.7781 

8.1123 

8.8948 

4.8669 

6.1969 

6.0716 

9.4292 

{.... 

26434 

2.5868 

2.9045 

8.2699 

4.1320 

6.2136 

6.6632 

6.6670 

10.3957 

>.  ... 

2.1052 

2.6913 

3  0367 

8.4364 

4.8836 

6.6849 

6.99^ 

7^030 

11.4612 

5.... 

2.1688 

2.8006 

8.1749 

8.6094 

4.6506 

6.9827 

6.4441 

7.6826 

12.6359 

r.... 

2.2344 

2.9131 

8.3193 

8.7921 

4.9338 

6.4088 

6.9281 

8.3094 

13.9311 

i.... 

2.3019 

3.0318 

84703 

3.9841 

6.2343 

6.8653 

7.4377 

a9875 

16.3591 

).... 

2.3715 

8.1543 

8.6282 

4.1866 

6.6531 

7.3543 

7.9906 

9.7208 

16.9334 

).  .. 

2.4432 

8.2818 

8.7988 

4.3977 

6.8913 

7.8781 

8.6846 

10.6143 

18.6691 

L.... 

2.5170 

3.4144 

8.9660 

4.6208 

6.2600 

8.4391 

9.2227 

U.8742 

20.5827 

I.... 

2.5931 

8.5523 

4.1466 

4U)642 

6i6307 

9.0402 

9.9087 

12.3024 

22.69J4 

J.... 

2.6715 

8.6958 

4.3351 

6.0999 

7.0346 

9.6841 

10.6463 

18.3062 

26.0184 

L... 

2.7522 

3.8461 

4.6324 

6.3681 

7.4629 

10.8738 

i;.4366 

14.3920 

27.5828 

). ... 

2.8364 

4.0005 

4.7387 

6.6294 

7.9174 

11.U26 

12.2867 

16.6664 

30.4081 

J.... 

2.9211 

4.1621 

4.9643 

6.9144 

8.3996 

11.9041 

18.2000 

16.8367 

33.6249 

r.... 

3.0094 

4.3302 

6.1798 

6.2138 

8.9111 

12.7620 

14a811 

18.2105 

36.9612 

\ 

8.1004 

4.5062 

6.4146 

6.5284 

9.4638 

13.6709 

16.2363 

19.6966 

40.7497 

>.... 

3.1941 

4.6872 

6.6610 

6.8589 

10.0296 

14.6446 

16.3677 

21.3038 

44.9266 

).... 

8.2907 

4.8766 

6.9288 

7.2061 

la  6403 

16.6877 

17.6844 

23.0422 

49.6316 

L... 

8.8901 

5.0736 

6.1986 

7.6709 

11.2883 

16.8060 

18.8016 

24.9224 

54.6086 

8.4926 

5.2786 

6,4807 

7.9542 

11.9758 

18  0020 

20.2956 

26.9561 

60.2059 

\ 

8.6982 

6.4928 

6.7766 

8.3569 

12.7051 

19. '2842 

21.8043 

29.1857 

66.3771 

t  .  .  .  . 

3.7070 

6.7147 

7.0840 

8.7800 

13.8832 

20.6577 

23.2350 

31.6348 

73.1b07 

>.  .  .  . 

3.8191 

6.9466 

7.4062 

9.2246 

14.7287 

22.1290 

26.1663 

34.1080 

80.6817 

)  .  .  •  . 

3.9346 

6.1868 

7.7430 

9.6915 

15.6257 

23.7052 

27.0369 

36.8813 

88.9516 

■    •    •    ■ 

4.0432 

6.4357 

&0964 

10.1822 

16.5773 

25.3936 

29.0466 

39.8908 

98.0692 

L... 

41666 

6.6967 

a4638 

10.6967 

17.6868 

27.2022 

31.2057 

43.1459 

107.1213 

• 

4.2914 

6.9662 

8.8490 

11.2383 

18.6597 

29.1397 

33.5263 

46.6666 

118.1011 

1.... 

4.4211 

7.2477 

9.2.516 

11.8072 

19.7941 

31  2141 

36.0V5\ 

\^  Wi.V'VW 

\\^SiTS«fe 
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HETCEIT  OF  COU-MN-S.  TOWERS,  IKIMES.  SPIRKS,  KTr. 

P 

Same. 

La:«tim..  '  Feel.  !             Name. 

Loc»Uo« 

.V,  £t; 

Chimiie]-,ai.  Bolli 

ioSiW-: 

!  ■London' "i 

Cremona. 

London!! 
It.r««h.r; 
Venice  ,,. 

[SK: 

«ew  York. 

Paris!!!!!! 

1 

1 

an 

1 

*jb. 

175 

i:« 

136 
111 

|« 

sir"-iii:;:- 

!:P«rla...!!, 

••    (DUm.Dome]. 

V.S^-T.r::: 

I^^^Tchurc-b::::: 

B(.  Stephen'. 

IflSiK"!".;: 

:|EsW 

:  piiiiiiVi'H 

'■"logne... 

si 

Trinity  Church 

**'■/;;;:„;...  1,.... 

Pyramid  Jeewb.... 
;jramldotS»kka™ 
iToteldeBlaTallde*. 
Baluis.  Notre  Same.. 

mil 
Jim. 

(;A8CADEa  AXD  WATERFALLS. 

^1' 

Kaioe. 

Location. 

Feet. 

Name. 

Locatton.     YfA 

-^ 

Pontlael 

mo 

MiBsonrl 

|,9 

mui 

fSt^?'.:;;;;:: 

P  ..ai 

NewJeraey,,      71 KL' 

tWvoy 

SI.,™...":':::-: 

CataraclBOlNlle.. 

*:sypt 

,   i 

K 

■ALTJT 

I)E)5  OF  Y OS E MITE  VALLEY— WATERFALLS 

Indian  Same. 

aiBnificfllton. 

AmerieBO  Name. 

Height 

Spirit  ol  the  Evil  Wind 

Bridal  veil 

i^Uttiier^ 

T.K'0-yffi 

Shade  lo  BabyCmdloBaHkel 

Royal  Areii  Fail 

Uoddess  of  the  Valley 

isasfiR"^.".'."'" 

Cap  of  Liberty.... 
GlVcl'eVRook^!.!!, 

Kr-»-Uaj;lCT*>-t».. 

Ssa-s»;; 

Uirge  Acorn  store  Uouse 

^ffep^^n^.^!!!! 

Pom-pom-po-siiB,, 
Tu-tocli-ah-nii-lBh 

Mountains  Playing  Leap  Frog 
«rpat  Chief  of  theA'Bllev  , . . 

sit 

Ten  mlien  In  length  and  fi 
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TIME  OF  DIFFERENT  LOCALITIES. 
CPLANATORT.— When  it  is  12  o'clock  at  noon  In  San  Franciaco,  the  time  at  othei 
•■es  is  as  denoted  in  the  table.    In  the  Latitude  of  San  Francisco  a  difference  of 
minute  in  time  ia  equivalent  to  about  13.64  statute  milea  in  distance. 


LooAiiinxs. 


:andria,  Egypt 

ers,  Algeria 

(terdam,  Netherlands. 

jns,  Greece 

imoro,  Md 

.via,  Java 

in,  Prussia. 

K,  Switz 

on,  Mass 

lau,  Prussia 

isels,  Belgium 

D,  Egypt 

utta,  India 

bridge.  Mass 

'leston,  S.  0 

ago.  111 

stianla,  Norway 

innati,  Ohio 

mbia,  S.  0 

xnbus,  Ohio 

tantinople,  Turkey., 
inhagen,  Denmark. . . 

Moines,  Iowa 

oit,  Mich 

den.  Saxony 

lin,  Ireland 

iburgh,  Scotland 

eston,  Texas 

oa,  Italy 

ralter,Spaiu 

mwlch,  England 

ue,  Netherlands 

aburg,  Germany 

Tisburgh,  Penn 

tford,  Ck>nn 

rana,  Cuba 

ig  Kong,  China 

lolulu,  H.  I 
ianapolis,  Md. . . 
ierson  City,  Mo., 
asalem,  Syria... 

)a,  Peru. 

bon,  Portugal... 
;leBock,  Ark.... 
erpool,  England 
don,  England. . . 


••••••••a 


Tdcb. 


H. 

3 

10 
8 
8 
9 
3 
3 
9 
8 
3 
9 
8 

10 
2 
3 
2 
2 
8 
2 
2 
2 

10 
8 
1 
2 
9 
7 
7 
1 
8 
7 
8 
8 
8 
3 
3 
2 
3 
9 
2 
2 

10 
3 
7 
2 
7 
8 


M  8. 

U   41 

9  6 

21  67 

29  12 
44  34 

3  13 

16  52 
3  14 

39  26 
25  23 

17  49 
27  8 
14  41 

3  0 

25  9 

49  54 
19  43 
52  34 
31  41 
46  32 

37  31 
5  35 

59  59 

55  11 
87  27 

4  35 

44  17 

56  58 

50  19 

45  16 

48  15 
9  39 

26  53 

49  32 
2  19 

18  56 

40  14 

46  16 

38  18 
26  7 

1  7 

30  32 
1  9 

83  5 
0  40 

57  23 
9  16 


P.  X 
P.  m| 
P.  M 
p.  M 
P.  m| 
P.  M 
A.  X 
P.  M 
P.  X 
P.  X 
P.  X 

p.  X 

p.  X 
A.  X 
P.  X 
P.  X 
P.  X 
P.  X 
P.  X 
P.  X 
P.  X 

p.  X 
p.  X 

p.  X| 

p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 

A.  X 
A.  X 
P.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 
p.  X 


LOCAIilTIBS. 


Lonisville,  Ey 

Lyons,  France 

Madison,  Wis 

Madrid,  Spain 

Marseilles,  France 

Melbourne,  Australia 

Memphis,  Tenn 

Mexico,  Mexico   

Milan,Italy 

Mobile.Ala 

Montreal,  Canada 

Moscow,  Busflia 

Naples,  Italy 

Nashville,  Tenn 

Natchez,  Miss 

New  Haven,  Conn 

New  Orleans,  La 

Newport.  E.  I 

NewYork.N.  Y 

Panama,  N.  Q 

Paris ,  France 

Pekin,  China 

Philadelphia,  Penn 

Pittsburgh,  Penn 

Portland,  Me 

Portland,  Or 

Portsmouth,  N.  H 

Quebec,  Canada 

Quito,  Ecuador 

Raleigh,  N.O 

Richmond,  Ya 

Rio  de  Janerio 

Rome,  Italy 

Sacramento,  Cal 

St.  Louis,  Mo 

St.  Paul,  Minn 

St.  Petersburg,  Russia 

Salt  Lake  City,  Utah 

Santa  Fe,  N.  M 

Savannah,  Ga 

Stockholm,  Sweden 

Valparaiso,  Chili 

Venice,  Italy , . 

Vera  Cruz,  Mexico 

Vienna,  Austria 

Washington,  D.  O 

Yokohama,  Japan 


Time. 


H. 
2 
8 
2 
7 
8 
5 
2 
1 
8 
2 
8 

10 
9 
2 
2 
3 
2 
8 
8 
2 
8 
3 
8 
2 
8 

11 
3 
3 
2 
2 
2 
5 
8 
0 
2 
1 

10 
0 
1 
2 
9 
3 
8 
1 
9 
3 
6 


X     B. 

26  59 
28  57 

12  8 
54  54 

31  8 
49  35 

9  39 

32  38 
46  25 
17  32 

16  27 
39  56 

6  39 

22  23 
4  00 

17  58 
9  35 

24  15 

13  39 
61  39 
19  0 
65  34 

9  0 
49  43 
28  46 
69  42 
26  51 
24  61 

64  38 

65  7 
69  61 
17  4 
59  28 

3  47 
8  36 
67  20 
10  53 
41  15 
10  8 
45  18 
21   58 

23  11 


69 
45 


6 
5 


15  12 

1   28 

28  17 


P.  X 

p.  M 

P.  M 
p.  M 

p.  X 

A.  M 
P.  X 
P.  X 
p.  M 
P.  X 
P.  M 
P.  X 
P.  X 
P.X 
p.  X 

p.  M 
P.  X 
P.X 
P.X 
P.  X 
P.X 
A.  X 
P.  U 

P.  ai 

P.  M 
A    M 

P.  ai 

p.  M 

p.  Ifl 
p.  Id 

p.  M 
P.  34 

p.  U 

P.  m 
p.  M 

p.  M 
p.  M 
p.  M 
P.  SI 
P.  M 
P.  34 
P.  M 
P.  M 
P.X 
P.  M 
P.  Ik) 
A.  M 


NGTH  op  a  degree  OF  LONGITUDE  AT  EACH  DEGREE  OP  LATITUDE. 


Miles.    Lat. 


59.99 
59.96 
59.92 
69.85 
59.77 
69.67 
59.56 
69.42 
69.26 
69.09 
68.90 
68.69 
58.46 
68.22 
ff7.96 


II 


16* 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29  i 

30  I 


Miles.    Lat. 


57.68 
67.38 
67.06 
66.73 
66.88 
66.01 
66.63 
66.23 
M.81 
54.38 
03.93 
63.46 
52.98 
6Q.48 
61,96 


31" 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

*^  i 
4fi  i 


Miles. 


51.43 
50.88 
60.32 
49.74 
49.15 
48.54 
47.92 
47.28 
46.63 
46.96 
45.28 
44.59 
43.88 
43.16 
42.43 


Lat.    Miles.    Lat.    Miles.    Lat.     Miles. 


46» 

47 

48 

49 

50 

51 

52 

53 

54 

55 

66 

57 

68 

69 

60 


41.68 

40.92 

40.15 

39.36 

38.57 

37.76 

36.94 

36.11 

35.27 

84.41 

33.55 

32.68 

81.80 

30.90 

30.00 


29.09 
28.17 
27.24 
26.30 
25.36 
24.40 
23.44 
22.48 
21.50 
20.52 
19.53 

15  .sa 
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■.  !■  Milca,  hr  th«  Bh*rt*M  I 


<•««,  brtweeatic  I 


1  I,fi99    : 


CAlUVrala. 

Uh  Autoes 


..  3.S»  8. 

~  8,217  t, 

-  S-SS  2 
..  MM  - 

-  3,»77 
..  S,8SS 


S,ISO  ^1 

MB  8,1 


1,M0 
1,011 

1.777 
2,067 
1,867     , 


llBrtlbrd 


e  1433   1 

»  1,124    1 

'U   1,174     1 


fcsonviUe.. 


AtlftDM 

CDUmbiu 


Pendd'OreUlB-.... 
Ullavla. 

Cslio. 


3      74S 

a  1J84 


1,346  3, 

1,«7  I 

1.'850  S 

1,162  1 

1,3»3  S 

l,a»S  3 

1,022  2 

1.193  3 

1,101  'J 

922  2 

1,111  3 

1,803  2 

1,3S3  I 

l,«»s 
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DlffTAirCES  B^  SHORTEST  POST  KOTITK-CoNTiinTli>. 


■   ?B05i  Post  Ornct  j 


Boulc  leljmd..  '.'.'.'.'.7. 
BprlngBelfL. 

ludiauapuliB 

Lo^^Qaport  .„ 

Riolimom]— 

Terre  Hftule. 

laaian  Ter. 

BurllngrtoD-  -~ 

1^  Molan 

Qabngue.  ..._.._„ 

SionxCttT „ 

:H>nn«. 

Atohiatm 

Fort  Scott  ..-._»^. 
LeKveawortti 

WiflSwa.™''.'.'.™"" 

Ashland....— 

Frankfint. 

BandensQ- _.. 

i-onlsTllla.- 

XionlBlsiia.' 

Baton  BoogB. - 

MoigAn  Clqr. „ 

New  Oriouu. _ 

ehrerenirt. 

TldBll* _„...__ 

bSSS^' — 

EHStnut ...„„ 

Portfcnd. 

Vkncebanin^i-.... 
IlN^rlaBd. 

AnnajioUl. 

Baltimore. 

Cumbed>iiil.„..„ 
W ■  wnarliwntti 

Boston .- 

SWl  Biver. 

PlttBfleld..™™.... 

gE^^^U- 

MtohlcM.'      

]]atina....»~.~ 

Orand  Haven _ 

EaUmaioa,  ...„.,„. 

I/Anie 

Langing-... 

Albert  Lea 


To  Post  Offtbeu  t 


Mb\     4m\     ')A  ajsfc 
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rOTASCSS  BY  SHORTEST  POST  KOUTE— CoKTIl 

I  To  Post  Orncta  at 


SfBOX  r<rfi  Office  *■ 


BiLySI.  LoDln 

Ylokaburg.™-, ', 

HHnnlttai 

JefflsffiOB  City, 

KaiisuCit> I 

8prlngfleld_ , 

Glendiva.™.""" 

Rod  Clouij... !..!.. . 

SMa^a:; "■■■'  I 

Elko 

Piu.  I:. 
W<MV1I.U.,,-|M 

K«ii"' '... 

N«w  JerMy.        | 

Cape  May 

Plirillpibuigli 

Trenton 

Man-" 
Dunklrt----"----.----- 

■\S  poiiTir"-.!!;; 

.Xorth  CarollBk. 

■    CHarlotte. 

BaUlgh 

Walflon 

Wnmlngton— 

Marth  IMta*ta. 

Btamarck 

S^URO 


I.:-'*!;  l.l 
I.H  1,0 


;i23  2,340 

1422  ISIS 
■.3S>  1306 


I"      ll 


SI 

4.^ 

1    I 

U1 

Jl 

-TW 

T49 

a: 

■'■" 

l,M 

2,009 

1.3W 

s 

ilfi 

''^ 

TIE 

•m 

nj? 

SOS 

Uu 

1,080 

211 

7IJ0 

xm 
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ErSTANCES  BY  EHORTEfiT  POST  HOtTTE-CoNTiNrBiiL 


X\ihu  : 

1.021 

i.osi 

1,557 
KB 

i,;ia 

a  laland. 

.  CaiOllDB. 

. 

<aBee. 

on.   ._ 

i 

1.803 
2,828 

657 

S 

«-•■■■■■- 

n  Forge.- 

ort^ewi. 

i  2.1K 
I  3,068 
5    3,173 


t    S,3TU 
1    3.0.^ 


9K  2,813 
687  a.i-'fi 
TBI    2,a»8 


S  S,S39  1, 
'S  2,S15  li 


1    2,981 


TIIK  r.RKAT  PVliAMin  JtiKZF.U 


DISTASi-ES  BY  SHORTEST  PO.?T  ROCTE— CoscLCI-lD. 


I 


*«oll  P(«I  OrFlCE  AT 


U  PS 


U  2,B7a  2, 
9  2,108   %: 


rime  Of  Transit  ftf  Holla  Betiveen  FaclAo  Coa«t  and  E 
Cities. 

NnrB.— Time  compuled  upon  tlie  DaaLi  Dt  cpnnectlooa  being  made. 


f- 

V'^ 

^^ 

3? 

1-^ 

nS 

s 

T? 

4 

r 

ll 

-=1 

1^ 

^1 
1^ 

*l 

P 

H.     M.H.     M,  a.    M 

H.    K. 

H.    U. 

B.    M. 

B.     U. 

H.    M 

a.  u 

H.IL 

1                i 

UUDO 

1^41 

13  60101  31 

«;s"5Sfe- 

Oiit, 

:: 

"ratSi...- 

■Ht^ 

tSr — 

mw 

"» 

latBO 

MM 

14715 

m-A 

'msu 

TStX 

89. 10 

»,« 

7101 

5a  ai 

1I»U 

liBiir 

nun 

M13 

lljiDpla. 

U^W 

mhb 

luaji^ 

taoa 
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PRECIOUS  STONES. 
Gem  Stones  Kno^m  to  be  Found  In  tl&e  rnltett  Stateau 


( Tenirmaline) , 
artz) , 

wood  (Quartz). 
le  (Game/). 
(tone  (Microeline) 

(Quartz). 
ine  {Beryl), 


le. 

e  (Ser/eiUtne) , 
u  (Quartz). 

ay  {Q^artz). 

te. 

Tolite. 

•dite. 

e. 

e. 

• 

(Pyroxene), 
(Nephelue), 
(Beryl), 

(Oarnei). 
amour  (Quartz), 

rsl. 


GroBSularite  garnet. 

Heliotrope. 

Hematite. 

*Hiddenite  (Spodumene), 

Hornblende  in  quartz. 

Idocrase. 

Indicollte  (Tourmaline), 

lollte. 

Isopyre. 

Jade. 

Jasper  {Quartz), 

Jet  {Mineral  aial), 

Labradorite. 

Labrador  spar  ( Labradorite) , 

Lake  Qeorge  diamonds 
( Quartz) . 

*Lithia  emeralds  (Spodu- 
mene), 

Made. 

Malachite. 

Moonstone  (Feldspar  Chroup) 

Moss  agate  (Quartz). 

*Novaculite  (Quartz), 

Obsidian. 

Olivine  (Ckryolite), 

Opalized  wood  (Opal), 

Peridot  (CkrytoliU), 

Phenakite. 

Prehnite. 

Pyrope  (Oamet), 


Quartz. 

Bhodonite. 

BoQk  crystal  (Qitortzy. 

Bose  quartz  (Qua>tz), 

Ruby  (Corundum). 

Rubelite  (Tourmalinf) . 

♦Rutile. 

Butile  in  quartz  (QKostz). 

Sagenite  (Quartz). 

Sapphire  {Corundum), 

Silicifled wood  (Quartz). 

Bmoky  quartz  (Quartz) , 

Smoky  topaz  (Quartz), 

Spinel. 

Spodumene. 

Sunstone  (Feldgpar), 

'•'Thetis  hair  stone  (Quartz; 

*Thomsonite. 

Tourmaline. 

Topaz. 

Turquois. 

Venus  hair  stone  (Quartz- 

♦Willemite. 

*Williamsite  (Serpentine). 

Wood  agate  ( Quarf z ) . 

Wood  jasper  (Quartz), 

Wood  opal  (Opal), 

Zircon. 

•Zonochlorite  (Prekniu), 


lowinr  complete  the  list  of  precious  stones  known  to  exist  in  the  U.  S.  at 
of  1893:  Anthracite,  Arrow  points,  Catlinite,  Pyrite,  and  Trilobite. 
stones  found  only  Id  the  United  States. 

^s  and  varieties  found  In  the  U.  tS(.  bnt  not  In  gem  form, 

Cassiterite.  Cyanite.  OpaL  Sphene. 

te.  ChrysoberyL  Ilvaite.  Prase  (QttarteX       TItanite. 

8  andTartetles  not  yet  Identified  In  any  form  In  the  V,H, 

ite.  Cat's-eye  quartz.  Demantoid.  Lapislazulite. 

chrysoberyl.     Chrysoprase.  Euclase.  Ouvarovite. 

Hted  production  of  preelons  stones  in  the  V.  8.  in  1H99. 

[  DeUtib  <i/  value  onfy,  ] 
$1,000;  Amazon-stone,  (1,000;  Anthracite,  93,000;  Beryl,  $500;  Catlinite 
le),  95,000;  Chlorastrolite,  9500;  Fossil  Coral.  $1,000;  Garnet,  $2,000;  Moss 
2,000;  Pyrite,  $1,500;  Quartz,  $10,000;  Sapphire  Gems,  $10,000;  Silicified 
1,250;  Smoky  Quartz,  $5,000;  Thomsonite,  $500;  Topaz,  $100;  Tourmaline, 
urquoise,  $143,136.  During  1893  some  work  was  carried  on  at  Mount 
aris.  Me.,  which  resulted  in  the  discovery  of  a  number  of  large  green 
one  of  which  furnished  one  of  the  finest  tourmaline  ever  found  on  this 
It,  being  of  a  clear  grass  green  color  and  weighing  63K  carats.  About 
^orth  of  sapphire  was  sent  abroad  in  1892,  but  during  1893  more  Montana 
«  were  actually  sold  than  in  any  previous  year,  probably  on  account  of 
pany  having  a  lapidary  at  the  World's  Columbian  Exposition,  where 
>nes  were  cut  and  sold.  The  largest  diamond  known  to  have  been  found 
.  S.  was  at  Manchester,  Va.;  it  weighed  10  carats  after  it  was  cut,  and 
led  in  the  rough  at  $5,000;  a  3-carat  stone  was  found  near  San  Francisco, 
i  recently  a  diamond  weighing  3 14/16  carats  was  found  in  Wisconsin;  a 
have  also  been  found  in  Butte  and  Shasta  Co.'s,  Cal.,  and  three  on  Feb' 
h,  Pescadero,  Cal.,  one  of  which  was  valued  at  $300  in  the  rough  state, 
sresting  to  note  that,  in  spite  of  the  financial  depression,  $143,136  worth 
lean  turouoises  were  sold  in  1893.  a  greater  amount  probably  than  has 
3n  sold  uova.  the  Persian  mines  in  a  single  year.  The  importation  of 
stones  into  the  U.  S.  has  steadily  increased  from  about  $1,318,000  worth 
^  $14,521,851  in  1892,  and  $10,197,505  in  1893. 
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SYMBOliS  OF  SUCHEHTfik 


Xlbmkmts. 


Aluminium 
Antimony.., 
Arsenic  .... 


Barium ., 
Bismuth 
Boron... 
Bromine 


Osdmium...  ., 

Ciesium 

Calcium 

Carbon , 

Ovrium , 

Chlorine 

Chromium 

Cobalt 


Bymbols 


fColumblum  ... 
Copper.,., , 


Dldymium. 
Erbium 


Fluorine. 


Glucinum. 
aold 


Al 
8b 
A  s 

Ba 
Bi 
Bo 
Br 

Cd 
Cs 
Ca 
O 

Of. 
Ci 
Cr 
Co 

Ta 
Cu 

D 

£ 
F 

Gl 

Au 


Elkmksts, 


Hydrogen •. 


Indium. 
Iodine... 
Iridium. 
Iron 


Lanthaniom 

Lead , 

Lithium...... 


Magnesium 

Manganese 

Mercury , 

Molybdenum  .... 


Nickel 

Niobium.. 
Nitrogen., 
Norium., 


•  •  •  •  •  • 


Osmium 
Oxygen 


•••••••  •  •) 


Palladium... 
Pelopium... 
Phosphorus. 
Platinum... 
Potassium  .. 


Symbols 


In 
I 

Ir 
Fe 

La 
Pb 
L 

Mg 
Mu 
Hg 
M 

Nl 
Nb 

N 
No 

Os 
O 

Pd 

Pe 

P 

Pt 

K 


Rhodium... 
Bubidlnm.. 
Butbeniom 


Selenium. 
Silicon.... 

Silver , 

Sodinm ... 
Strontiom 
Sulpbur  .. 


Tellnrlnm... 
Terbiiim..,, 
Thallium.... 

Thorium 

Tin 

Titanium... 
Tungsten  ••., 


Uraniunu. 
Vasadium 
Yttrium... 


Zinc 

Zirconium. 


t  Identical  with  Tantt 
BIBMCAL  WEIOHTA,  nEAKURES  AND  JHONirr— irei« 


Weights. 

i  Qtvra. 
1  Beka 
1  Shekel 


Equivalent  Tkoy. 


117.41  grains 
1.174.U      " 
2.348.28       •♦ 


Weights. 


1  Maueh 
1  Talent 


Equivalent  1 


234.828.16  grs.,  or 
704,484.60  grs.,  or  1 


illeaNures  of  liengrth  and  Capacity. 


A  (lay's  journey  was  =  33.20  miles 

A  Sabbath  day's  journey    =    2.13  miles 
A  cubit  was  nearly  =  22.00  inches 

6  cubits  =  1  great  cubit  or  =  11.00  feet 
A  finger's  breadth  =    1.00  inch 


1  Log     =  H  pint;    1  cab     =  3 
1  Omer  =  3  quarts;  1  firkin  =  7 
1  Hln     =  1  gallon  and  2  pints 
1  Epah  or  bath  =  7  gallons  and 
1  Homar  =  75  gallons  and  5  pin: 


Money. 


Denomination. 


Gerah . 
Beka. . , 

Shekel. 


Gold.    I  Silver. 


$  0.28.45  $0.02.65 
2.84  I  0.20.50 
5.69  0.53 


Copper. 


$  0.00.17 
0.01.642 
0.03.143 


Denomination. 


Maneh. 
Talent. 


Gold. 


$     569.00 
17,070.00 


SiLVEB. 


$      63.00 
1.690.00 


Belative  value  of  Biblical  metals— Gold  at  14  =  160  Silver 

Ancient  Money  {Not  Biblical), 


764  Coi 


Money. 


Persian  Darlc 

(Drams)  « 

Maccabaen  Shekel 

(silver) 
••  Piece  of  money  " 

(Stater  silver)      = 
Penny  (Denarius, 

silver)  — 

Farthing  (Quadrans, 

.  copper = 


Gbs.  Troy. 


128  grains= 

220     "      = 

220     "      = 

58.85"     = 

42     "      = 


Gold 
Val'e. 


$5.52 
.53 
.53 

.14 
.0025 


Money. 


Farthing  (Assarium, 

copper)  s= 

Mite  (copper)  = 


Gbains 
Tboy. 


84  grains 
21      " 


A  Piece  of   Silver  or   a  Penny 

cents. 
A  Farthing  (silver)  was  3  cents. 
A  Gera  was  2  cents. 
A  Mite  was  ^s  a  cent. 


WEIGHTS  AND  MEASURES  541 


MINERAL  SUBSTANCES  AND  THEIR  COMPOSITION. 

nolite— (Bay  Stone)— Is  found  in  boulders,  or  iblled  masses;  also  with 
rnets,  in  fine  needle  crystals,  and  in  quartz,  wMch  when  broken  ahow 
autiful  green  radiating  crystals.    See  Amphlbole. 

matolite  or  Asalntantolite  (Pagodite)— A  variety  of  pinite,  hydrous 
icate  of  alumina,  magnesia,  iron,  lime,  soda  and  potash.  It  is  soft  and 
pears  like  soapstone ;  much  used  for  ornamental  carved  work  by  the  Chinese. 
;e — A  semi-pellucid  uncrystallized  variety  of  quartz  combining  various  tints. 
aster— A  compact  variety  of  sulphate  of  lime,  or  gypsum  of  fine  texture, 
d  usually  white,  but  sometimes  yellow,  red  or  gray. 

kaite— Occurs  in  quantity  as  massive  mineral  with  tetrahedrite,  chalco* 
rite,  barite  and  quartz.    (Symbol  A.) 

te— A  species  of  mineral  of  the  feldspar  family;  contains  silicate  of  aluml- 
.  and  soda;  color  white;  composition,  silica  68.6,  alumina  19.6,  soda  11.8. 
i.te — Telluride  oi  lead;  composition,  lead  61.7,  tellurium  38.3=100. 
n — (Tchermignite) — A  double  sulphate  of  alumina  and  potassa;  composition, 
Iphate  of  potash  1,  ter*sulphate  of  alumina  1,  water  21  parts  s26. 
aiiiiam  or  Alamlnuin— The  metallic  base  of  alumina;  white,  with  a 
uish  tinge,  specific  gravity  only  about  2.6. 

LO^en — Sulphate  of  Alumina;  found  on  the  Verde  river,  Arizona. 
>er — A  yellowish  resin  resembling  copal;  a  fossil;  friction  electrofies  it. 
tliyst—A  sub-species  of  quartz,  of  a  bluish-violet  color,  of  differerit  de* 
ees  of  intensity,  generally  occurs  crystallized  in  hexahedral  prisms. 
aiitliusH-Amphibole.    SeeAsbestus. 

»hibole — Actiuulite,  Anthopbyllite,  Amianthus,  Asbestus,  Hornblende, 
ountain  Cork,  Mountain  Leather,  Tremolite,  etc. — Is  an  anhydrous  silicate 
various  bases — iron,  magnesia,  lime,  etc.,  and  a  little  water. 
»liibolite — Trap,  or  greenstone;  base  of  Amphibole  or  Hornblende. 
alnsite — Is  a  silicate  of  alumina,  containing  sometimes  sesquioxide  of  iron, 
agnesia,  lime,  soda,  potash  and  manganese  in  varying  proportions;  when 
ire,  it  contains  silica  36.8,  alumina  63.2  parts=100. 

lesite— Native  sulphate  of  lead,  occurs  in  white  or  yellowish  prismatio 
ystals. 

ydrite— Anhydrous  gypsum. 

rthite— Of  the  feldspar  family,  occurring  in  small  glossy  crystals. 
iiophyllite — So  named  from  its  clove-brown  color.    See  Amphibole. 
Lmony — The  gray  ore,  contains  sulphur  and  antimony,  is  of  a  tin-white 
•lor,  and  brittle. 

tite — Native  phosphate  of  lime,  usually  six-sided  prisms,  of  a  greenish  color. 
^onite — Identical  with  calcite  or  carbonate  of  lime,  but  harder,  orystaUiz- 
g  in  prismatic  forms.    See  Tufa. 

ITOtite — A  hydro-carbon,  peculiar  to  the  quicksilver  mines  of  Oalifomia; 
und  in  dolomite  aud  with  cinnabar;  identical  with  Idrialite.  See  Petroleum, 
entite— Silver  Glance,  Sulphuret  of  Silver,  Vitreous  Silver.— color,  dark 
ad,  gray,  opaque;  luster,  metallic;  composition,  silver 87.1,  sulphur  12.9=100. 
^nic — A  metal  of  a  steel-gray  color,  brilliant  luster,  dull  from  tarnish;  very 
:ittle,  and  sublimes  at  356°  Fahr.;  specific  gravity  from  5.7  to  6.9;  it  Is  some- 
mes  found  native,  but  usually  combined  with  silver,  cobalt,  ziickel,  iron, 
itimouy  and  sulphur. 

^nolite— An  oxide  of  arsenic;  composition,  arsenic  7S.76,  oxygen  24.24ai 
>0  parts. 

Miopyrlte  or  Misplckel— Luster,  metallic;  color,  grayish-white  to 
most  silver  white;  quite  brittle;  composition,  arsenic  46.0,  iron  84.4,  sul- 
Hur  19.6  =100  parts. 

BStns — ^A  mineral  unaffected  by  fire;  a  variety  of  hornblende  and  pyroxene  • 
>und  in  long,  delicate  fibers,  or  fibrous  masses  or  seams;  color,  white  or  gray, 
at  sometimes  greenish  or  reddish.  See  also  Mountain  Cork,  Mountain  Leather, 
ock  Cork,  Tremolite,  etc. 

oline — Earthy  cobalt,  with  lead  ores,  carrying  10  to  11  per  cent,  of  nickel. 
Italtam — Mineral  pitch,  Jew's  pitch,  or  compact  native  bitumen;  brittle, 
lack  or  brown  color,  aud  high  luster  on  a  surface  of  fracture.    See  Aragotite, 
itumen,  Idrialite  and  Petroleum. 

samite — ^A  native  oxychloride  of  copper  (a  rare  mineral,)  originally  found 
1  the  form  of  sand,  in  the  desert  of  Atacama,  Chile;  reported  to  have  been 
nind  in  Inyo  Co.,  California. 

Ite — ^Diallage,  Diopside,  Omphazite,  Sahlite,  etc.    See  Pyroxene. 
iciialclto — Brass  ore,  found  with  other  zinc  ores  in  Arizona. 
nite — Thumite~A  mineral  occurring  in  brilliant  glassy  crystals;  It  coiu 
.sts  chiefly  of  silica,  alumina,  lime,  und  peroxide  of  iron. 
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Azurite*-Blue  carbonate  of  copper,  a  hydrous  carbonate  of  copper,  eau»J      et 
sition,  oxide  of  copper  69.2,  carbonic  acid  25.6,  Water  5.2=100  paitii  ■ 
Azure  Copper,  Clieisy  Copper,  Blue  Malachite,  and  Mt»  Blue. 
Barytes  or  Barite— Sulphate  of  barvta,  generally  called  licAvy  snar. 
Barytum  or  Barium— The  metallic  basis  of  baryta  or  baria,  oxioe  of  Oirinl 
Bamhardtite— Sulphide  of  copper  and  iron,  abundant  with  other  copp0O*l 
Bemardioite— A  resin  found  in  San  Bernardino  Co.,  Cal.,  new,  hutlitfteknon] 
Berthierite— Sulphide  of  antimony  and  iron,  associated  with  argeitiiaNiOitLl 
Beryl  — \  mineral  of  great  hardness,  and  when  transparent,  of  much betm^l 
It  occurs  in  green  or  bluish-green,  six-sided  prisms,  and  consists  of  dUAl 
alumina,  and  the  rare  earth  glucina;  colored  by  oxide  of  iron.  ii.>| 
gem,  aqua-tnarinc. 

Blndhelntite— A  hTdxoiiB  aatimonlate  of  leadi  oo!iiipo8ttloiB«OBldeof  I 

31.71,  oxide  of  lead  61.88,  water  6.46*09.65  parte. 
Blolite^Uexagonal  Mica.    Biotite— Brown  Hloa.    SeeBfiea. 
Biotiiie^A  variety  of  auorthite  found  in  the  volcanio  debris  of  Vesnriv. 
BiHiuuth— A  metal  of  a  roddish  white  color,  crystallliring  in  rliomlnhidMk      ^ 

nearly  liku  cubes.    It  is  harder  than  lead,  tather  brittles  speeilloannlllll !;•« 

Mt'lts  at  47C«  Fahr.  1^ 

BiHiuuthine  or  BiHmathlnlte— Snlphaie  of  falamalh.     ▲  xsra  alMil    ' 

compuHcd  of  bismuth  and  sulphur,  I  o^ 

BiMinuthite— Bismuth  ochro;  found  in  small  qiumtitieB  in  Bonlh  OvoUm     1     g 
Bitumen— Mineral  pitch,  a  substance  having  a  pitch-like  odor,  and  F — "^ 


readily  with  a  bright  flame,  without  residue.  See  Aophaltom.  PetiolMBL*  I  ^ 
Black  «fack  or  FalHe  Oalena— Snlphuretof  sine,  oonslstingof  fiSMl     r 
zJuc,  and  a  little  iron;  zinc  blende.    Bee  Sphalerite.  I  (jli 

Blonde— An  ore  of  zinc,  called  also  mock  Uadtfal^^'g^ikna  and  Atedfc  laol.  Vkl  f  ^ 
sulphuret  of  zinc,  consisting,  when  pure,  of  sine  67  parts  and  sn&hnfl^W  |  ^ 
often  containing  some  iron.  Ita  color  is  vsiially  yefiow,  Inown  or tladC  "^  I  o 
Its  luster  resinous.  I  ^ 

Bloodstone— A  green  silicions  stone  sprinkled  with  red  Jaspers  oaHfld  i^  I  g 
Heliotrope.    See  Hematite,  ■ 


Borax— Bi-borate  of  soda,  native  borax,  tincal,  ^o,|  a  salt  formed  tivaflOBAiM»  1 1%' 
tiou  of  boracic  acid,  with  soda;  color.  White,  gnjptitk^  or  with  a  uadBOf  Uv  I  ^ 

and  green.  I 

Born ite — Erabescite,  horseflesh  ore,  pnrple  eapper  ore,  Tsrlegated  copper,  flkh  I  ! 
a  double  sulphide  of  copper  and  iron:  elements  vanr  in  different  spedBMHi  I  &l' 
compositiuu  (average,)  copper  58.20,  iron  14.85,  sulphur  2M.98 ^103  parts.      I     . 

Boron — An  elementary  substance,  nearly  related  tocarbon,  of  a  deep  oUveeclifi  *  tv' 
lut'udible,  and  not  a  conductor  of  electricity.  At  a  red  heat  it  bnmB.  naiiiiil  I  "^ 
with  oxygen,  and  forming  boracic  acid.  Is  found  in  nature  in bon^oorMttt^  I  tJ 
datholite,  tourmaline,  etc.  '    *^ 

Braun ite— Manganese  ore.    See  Manganese.  Pyrolnsite,  etc. 

Breniierite  or  Brown-Spaiv-A  crystallized  variety  of  dolomite;  zeddli^ 
brown  color,  tinged  with  oxide  of  iron  and  manganese. 

BrojSpniardite— Associated  with  other  argentiferous  ores.    [B.  Stahl,  Arfr*^ 

Bromine — One  of  tlie  elements  chemically  related  to  chlorine  and  fodint:!  1  k 
deep  reddish-brown  liquid  of  a  disagreeable  odor.   Is  alsofonnd  ia  aiM 
ore  of  Chile. 

Brook  ite— Arkansite,  Titanic  Acid.   See  Titanium. 

Br ueite— Native  hydrate  of  magnesia  (incorrectly  called  <diondrolte|}  a  trkttlk 
pearly  mineral,  occurring  tliln  and  foliated,  like  talc,  and  also  flbrcnis. 

Cadmia— An  oxide  of  zinc  (incorrectly  called  calamine.)    See  Oalamlne. 

Cadniinm— A  metal  related  to  zinc;  color  white,  and  both  dnotile  and  iniDi' 
able;  f(mnd  in  some  zinc  ores. 

CteMinm- An  alkaline  metal  first  discovered  in  mineral  waters. 

Calamine — ^A  mineral,  the  silicate  of  zinc.    See  Oadmiaw 

<Ualaverlte— A  rare  mineral  (first  found  in  Oalaveraa  Co.,  Oal.,)  Is  a  idliiridi 
of  gold  and  silver;  composition  (about),  tellurium  66.00,  gold  40.92,  ailm 
3.08  =100  parts.    See  Tellurium, 

Calcite— Gale-spar,  Gay-Lussite,Thinolite,  Travertine,  Tufa;  carboniteof  UiMi 
conBisting  of  lime  and  carbonic  acid.  It  includes  common  llmiialn^n.  vttb 
all  the  white  and  most  of  the  colored  marbles, 

Caledonite-  'Impure  sulphate  of  lead;  occurs  with  other  Isidores. 

Calcium— The  metallic  basis  of  lime. 

Carbon— Anjelementary  substance,  not  metallic  in  nature;  predominate!!  in 
all  organic  compounds.  It  is  combustible,  and  forms  the  base  oi  Char- 
coal, and  enters  largely  into  mineral  coals.  In  Its  pure,  crystallized  staio 
it  constitutes  the  Diamond,  and  is  the  hardest  of  known  substances.  I| 
enters  largely  into  graphite,  or  black  lead,  and  in  this  it  is  soft,  anJ 
occurs  In  hexagonal  prisms  or  tables. 

Carbonlte- Natural  Coke,  Coke,  Coak.. 


WEIGHTS  AND  MEASURES  543 


^lllte— Oobali  ore;  oocun  in  amaSl  gaanttttes  with  oludoopyrlte  and  chal« 
:i«e. 

Lteiite— Tin  Ore,  Tin-stone,  Binoxlde  of  Tin;  atomic  weight  74;  composi. 
Ion,  tin  78.67,  oxygen  23.33—102. 

~Bye— A.  yariety  of  quarts  or  chalcedony,  exhibiting  yellowish  opalescent 

apeflecfions  from  within,  aomewhat  like  the  eye  of  a  oat,  produced  by  fllamenta 

o£  asbeatus. 

WL^BtSne  or  Celestite-^NatlYe  stilphate  of  atrontia  (or  strontian),  a  mineral, 

«o  named  from  its  occasional  delicate  bine  color. 

ivarsryrite— A  chloride  of  ailyer,  horn  silver;  comi>osition,  chlorine  24.7, 
silver  75.8  »100  parts. 

Srinni— A.  metal  of  high  spedflc  gravity,  grayish^hlte  color,  and  lamellar 
textnre.    It  exists  in  the  mineral  allanite,  cerUe,  gadoUniu,  etc. 

SSvaeiite— The  native  muriate  of  lead .    See  Cerusite. 

avnsite— Carbonate  of  lead,  white  lead,  white  lead  ore;  composition,  carbonic 
add  16.5,  oxide  of  lead,  83.6asl00  parts.  Is  also  known  as  carbonate,  hard 
earbonate,  sand  carbonate,  etc.;  is  usually  argentiferous,  and  in  Colorado  is 
mined  for  both  silver  and  lead. 

IBrraiitlte— Antimony  ocher,  occurs  with  stibnite  and  other  antimony  ores. 

Ksgrlfloiite— A  dingy-blue  or  grayish-black  variety  of  spinel.    Also  called  pie. 

~^  <mast. 

IkalMISite— A  mineral  occurring  in  glassy-rhombohedral  crystals,  nearly  the 
fonn  of  a  cube;  also,  in  double  six-sided  pyramids;  colorless,  or  tinged  \vilh 
ved  otryellow;  oomposition,  alumina,  lime,  silica,  and  20  per  cent,  of  water 

llhAleanthlte--Blue  stone.  Blue  Vitriol,  Native  Sulphate  of  Copper.  Bee 
Copper. 

lutlcedony— An  uncrystalllzed  translucent  variety  of  quartz,  of  a  whitish 
color,  and  a  luster  nearly  like  wax.    See  Heliotrope. 

ifealcosite  or  Clialcocite-— Copi>er  Glance,  Vitreous  Copper;  is  a  sulphide 
of  copper;  composition,  sulphur  20.2,  copper  79.8  sslOO  parts. 

BuUeopyrite— Copper  Pyrites,  Yellow  Copper  Ore;  this  mineral  is  a  double 
snlpmae  of  copper  and  iron;  comi>oRition,  sulphur  34. 9, copper  34.6,  iron  30.5, 
•B 100  parts. 

Pkromite— Chromic  Iron,  Chrome  Ore*  a  black  sub>metallic  ore  consisting  of 

I  oxide  of  chromium  and  iron;  composition  (average,)  protoxide  of  iron  27.53, 
magnesia  6.50,  idumina  9.67,  sesquioxide  of  chromium  63.62,  silica  (and  loss) 
2.78al00  parts. 

lAuromlluii— A  hard  brittle  metal  of  a  grayish-white  color,  very  difficult  of 
fusion,  and  related  to  iron  in  many  of  its  properties. 

SUPysoberyl— A  yellowish-green  gem,  next  to  a  sapphire  in  hardness,  and  con- 
sisting  of  alumina  and  the  earth  glucina. 

Khrysocollar— The  green  or  blue  carbonate  of  copper;  it  is  a  hydrous  silicate  of 
copper;  when  pure,  its  composition  is^  oxide  of  copper  45.3,  silica  34.2,  water 
ao.SsslOOparts. 

Sferysolite— A  mineral,  composed  of  iron,  magnesia  and  silica,  varying  in  color 
from  a  pale  green  to  a  bottle-green ;  occurring  in  glassy  grains  disseminated 
in  basalt  and  many  lavas,  sometimes  in  large  imbedded  crystals  and  other  rocks . 

flkrysotlle— (Peridot) 'A  magnesian  mineral,  a  variety  of  serpentine,  of  no 
value, 

Hxinabar— A  red  sulphuret  of  mercury  or  quicksilver,  occurring  native,  in 
brilliant  red  crystals,  and  also  in  amorphous  masses  of  different  shades  of  red 
and  brown.    See  Hercury  and  Quicksilver. 

UnnAinoii-fiStoiie  or  fissonlte — A  variety  of  garnet,  of  a  cinnamon  color. 

\^WkX — ^Anthracite,  lonite.  Lignite,  Mineral  coal,  etc.  A  black,  or  brownish  black, 
solid,  combustible sulMstance,  consisting,  like  charcoal,  mainly  of  carbon,  but 
more  compact,  and  often  containing  a  large  proportion  of  bitumen.  A  n  tlir a* 
cite,  or  Glance  Coal,  that  containing  little  or  no  bitumen,  and  therefore  burn- 
ing with  very  little  flame.  Hituminons  C7oa/,  that  containing  from  10  to  60 
per  cent  of  bitumen.  Cannel  Coalt  a  very  compact  bituminous  coal,  of  fine 
texture  and  dull  luster,  and  burns  with  a  beautiful  white  flame,  lonite  is  a 
liydro-carbon  mineral,  first  found  in  lone  valley,  Cal.;  when  first  found  it  con- 
tains 50  per  cent,  of  water,  but  when  air-dried  it  floats  on  water;  specific  grav- 
ity about  .9;  melts  to  a  pitch-like  mass,  which  bums  easily  with  a  dense  black 
smoke,  having  a  recdnous  aromatic  odor  and  with  a  yellow  flame,  liiit^nite, 
€>r  Bnnm  Coal,  that  vsriety  that  has  something  of  the  woody  texture  apparent, 
and  an  empyx«umatlo  odor;  any  coal  of  later  formation  than  that  of  the  true 
ooiJ.era« 

lobalt— A  metal  of  a  reddish.gray  color;  brittle;  difficult  of  fusion;  specific 
gravity  (about)  7.8;  it  has  not  been  found  native,  but  combined  with  arsenic, 
cxr  its  add,  with  iron,  nickel  and  sulphur.    The  ores  of  metallic  lustre  are 
i^te,  grayish,  or  very  slightly  reddish.  Cobalt-bloom,  a  ciculax  «lt%^\A«^« 
ai  oobiut.   Cobalt-blue, aoompound  of  shoaphato ot  co\>«lt axx^ «\\^xq\-s^^ 
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Cobalt-cmHt,  earthy  arsenlate  of  cobalt.    Cobalt-fl^een.  a  pre: 
of  cobalt  and  iron,  having  a  green  color;  see  Erythrite,  and  Millerite. 

Cobaltlne— A  crystallized  mineral,  of  a  nearly  silver-white  color, 
chiefly  of  arsenic,  cobalt  and  sulphur. 

<'obaltite— Cobalt  Glance,  found  in  earthy  cobalt  and  lead  ores  in  clay  dA 

<'OCC.inite— Iodide  of  mercury,  found  in  San  Emidio  Oa&on,  Kern  Go.,CaL 

Colemanlte  or  Prlcelte— From  the  mean  of  three  analyses,  by  Prof, 
man,  the  conipoRition  is— Boracic  acid  49.00,  Lime  31.83,Water  18.39,  AId 
Suit,  and  Oxide  nf  Iron  .9(>»100.08  parts.  Two  samples  analyzed  by 
Price,  avtrgcd— Boracic  acid  4(5.13,  Lime  29.88,  Water  23.87,  Alkaliea  .12* 

Columbluin— Arare  nutal  flrnt  discovered  in  an  ore  or  oxide,  found  at  Xer' 
dou.  Conn.;  also  called  Niobium  and  Tantalum. 

Copper— A  metal  of  a  reddish  color,  ductile,  malleable   and  tenacions.  B 
umong  the  most  eluHtio  and  simorous  of  the  metals.    It  fuses  at  2,000'' 
Hpeciftc  gravity  H.«to  8.9;  it  is  found  native,  and  in  various  ores. 

Coppcra»— Coquiinbite,  in  part  hydrous  sulphate  of  iron;   sulphate  of  tx% 
green  vitriol;  a  suit  of  a  green  color,  and  styptic,  astringent  taste. 

Corundum — The  earth  alumina,  as  found  native  in  a  crystalline  state,  ivb^l 
iugMapphlre,  the  bl lie  variety;  Oriental  Ruby,  or  red  sapphire;  •!(•' 
ental  AinetliyHt,or  purploHapphire;  Adamanttuo  Hpar,  the  ki> 
brown  variety;  when  combined  with  manganese  and  other  impurities  It )» 
comes  Kinery*    It  is  the  hardest  known  substance  next  to  the  diamond. 

Covelllte  or  liidi^o  Coppei'—Is  a  compound  of  sulphur  and  copper, of* 
dark  indigo  color;  in  Alabama  is  found  with  pyrite  and  quartz. 

<Voduerite— Oxide  of  manganese  and  copper. 

t'roeoieito  or  < -roeoite— The  chromate  of  lead,  red-lead  ore. 

Cuban — Sulphate  of  copper  and  iron;  brownish  appearance,  and  resembles chi^ 
copyrite. 

i^uprite — The  red  oxide  of  copper;  red  copper. 

CuproHCheelite — This  mineral  is  a  tungstate  of  lime  and  copper,  found isufr 
sivc,  and  in  well  defined  crystals;  homogeneous,  yellowish-green  color,  t'oai- 
position:  Tuugstic  acid  79.G9,  Oxide  of  Copper  6.77,  Lime  10.95  Protoxide  ^f 
Iron  .;{1,  Water  1.40=99.12  parts. 

l>atoIite  or  Ilatliolite— Is  a  silicate  of  lime,  containing  from  18  to  22  r^ 
cent,  of  boracic  acid,  found  in  trappean  rocks — ^gneiss,  diorlte,  and  serpentiut. 

I^eelienite  or  Ileneloizite — Vanadate  of  lead;  found  with  other  leaJortJ- 

lliallo^^ite — llhodocliroslte,  carbonate  of  manganese,  in  pink  crystals, 

lliamoiicl— A  mineral  and  gem  remarkable  for  its  hardness,  as  it  scratches  all 
other  minerals.  It  is  pure  carbon  crystallized.  Chemically  It  does  notditf'* 
I'roni  charcoal,  and  is  also  nearly  identical  in  composition  with  graphite.  !'» 
specilic  gravity  is  3.5'i9  to  3.').").  Diamonds  are  not  always  colorless,  but  Bom^• 
tini<;s  tinged  with  yellow,  red,  orange,  green,  brown,  bhie,  rose-red*  aiuloi">n 
black.  The  diamond  can  be  crushed  with  a  hammer,  or  split  on  the  edge  u: » 
knife;  a  fact,  not  generally  known. 

Ilidyniiuni— A  rare  metal  related  to  Cerium,  in  the  ores  of  which  it  is  founJ-, 
al.so  with  the  ores  of  Lantanium, 

J^ioptaMe — An  ore  of  copper,  consisting  of  silica  and  copper,  with  12  per  ot-nt. 
water.    It  is  foimd  in  rich,  emerald-green  crystals. 

Jloloinite — Carbonate  of  lime  and  magnesia;  when  pure  the  composition  iji 
Carbonate  of  lime  54.3."),  Clarbonate  of  magnesia  45.05=100. 

Donieykite— Arseniuret  of  copper;  a  mineral  found  in  Peru, 

llut'renite — Hydrous  phosphate  of  Iron;  a  kind  of  iron  ore, 

Wufrenoywite— Sulpharseuideof  lead;  composed  of  sulphur,  arsenic  andleai'. 

I>yHeraHite — ^timonide  of  silver;  associated  with  other  ores  of  lead  ami  silvri. 

llyHClaHite— A  mineral,  usually  fibrous,  of  a  white  or  yellowish  color  ail 
somewhat  pearly  luster,  consisting  chiefly  of  silicate  of  lime:  so-called  frv>:: 
its  great  touglnu;ss. 

Knibolite — Chlorobromide  of  silver;  color  dark  green.  j 

Knart^lte — A  sulpho-arsenide  of  coi)i)er,  sometimes  containing  antimony.  ir-'J-   I 
silver  or  zinc.  *  ; 

KiiHtatite~A  silicate  of  magnesia,  alumina,  iron,  lime,  manganese,  etc.    T!.-    ^ 
variety  "IJronzite"  is  found  in  Alameda  Coimty,  California.  | 

Kpi<lote — Is  a  silieate  of  alumina,  iron,  lime,  etc.;   rare  in  California. 

l-lpwoniite—Kpsom  salt,  hair  salt,  sulphato  of  magnesia.  Composition:  Ma-- 
u.sia  1(5.3,  Sulphuric  Acid  3'2.r),  Water  51.2=100.  I 

Frhium  -(Terbium,  Yttrium)— A  metal  found  in  ores  of  Yttrium. 

Kriibewelte— Varit'gated  copper;  is  found  in  the  copper  mines  of  Xew  Jer»»i  •    , 

Kry  t  hrlte— Arseniate  of  Cobalt,  Ited  Cobalt  Ore;   a  rare  mineral.  \ 

KiiValrite— A  mineral,  consisting  principally  of  selenium,  copper  and  silvt-r. 

Kiiohrolte— Arseniate  of  copper;  a  mineral  of  a  light  emerald-green  color. 

Kueliywlderite — Pj-roxene;  containing  silica,  lime,  magnesia  and  oxide  of  inw- 

Kuelane— A  brittle  gem  of  the  beryl  family;  consisting  of  silica,  alumina u^   .: 
glucina. 
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^T^tBndialyte— A  mineral  containing  silicates  of  iron,  ziraenia  and  lime;  of  a 

;^J      brownish-red  color,  and  vitreous  luster;  easily  dissolved  in  acids. 

^Mytine— Consisting  chiefly  of  the  silicate  of  bismuth,  found  at  Freiburg. 

..^Axanthalose — ^Native  sulphate  of  soda;  an  efflorescence  in  certain  lavas. 

'^.Fahlerz— Tetrahedrite.    Gray  Copper,  or  gray  copper  ore;  it  contains  copper, 

"Itr*       antimony,  arsenic  and  sulphur. 

"""tPeld^par — See  Albite,  LabriMlorite,  and  Orthoclase.  A  mineral  occurring  in  crys- 

"'  **       tals  and  crystalline  masses,  somewhat  vitreous  in  luster,  colors  are  white, 

^*^.'       flesh-red,  and  sometimes  bluish  or  greenish.     It  consists  of  silica,  alumina, 
and  potash;  and  is  one  of  the  essential  constituents  of  granite,  gneiss,  mica- 

— ^        slate,  porphyry,  etc.,  and  nearly  all  volcanic  rocks. 

Pftre- Clay —Chiefly  pure  silicate  of  alumina,  capable  of  sustaining  great  heat. 

— Plnorite — ^Fluoride  of  Calcium,  Fluor  Spar;  occurs  in  small  white  cubes,  with 
copper  ore,  at  Mt.  Diablo,  Cal. 

•'  "Vranklinite — ^A  mineral  compound  of  iron,  manganese  and  zinc;  found  in  N.  J. 

MPretberi^te— Argentiferous  Tetrahedrite;  found  in  Sawtooth  District,  Idaho. 

^'Vreieslebenite— Antimonial  sulphide  of  silver.  Abundant  in  Ariz.     [£.  Stabl.] 

^-i^Kaidanoltte— ^ee  Erbium.    A  mineral;  black,  or  greenish-black  color,  and  vlt* 
reous  luster;  containing  the  silicate  of  cerium,  iron  and  Yttrium. 

^^Kailena  or  OaJenite — ^Lead,lead  ore,  lead  dross.  A  sulphuret  of  lead;  color, 
lead-gray;  luster,  highly  metallic.    Oompositiont   Lead  86.6,  Sulphur  13.4. 

-Crarnet — A  mineral,  usually  occurring  In  symmetrical,  twelve-sided  crystals 
(dodecahedrons) ,  of  a  deep-red  color.  There  are  also  black,  brown,  green  and 
yellow  varieties.  Clomi)osition:  Alumina,  lime  and  silica,  with  more  or  lens 
oxide  of  iron  and  manganese.  Other  varieties  are,  Allochroite,  Colophonite^ 
Grossular,  Melanite  and  Ouvarovite;  the  latter  of  an  emerald-green  color. 

■1^  Crfiy-Iiassite — Is  a  carbonate  of  limo  and  soda  found  in  alkaline  lakes  in  fine 
crystals.    A  yellowish-white  translucent  mineral. 
Qeocronite — Sulphide  of  lead  and  antimony;  a  lead-gray  or  grasrish-blue  min- 

C'         eral,  with  a  metallic  luster,  consisting  of  antimony,  lead  and  sulphur,  with 

sio         traces  of  arsenic. 

£>  Crlanberite— Sulphate  of  lime,  and  soda,  found  in  borax,  salt  and  soda  mines ; 
occurs  in  flattened,  oblique  crystals,  somewhat  glassy,  and  of  a  yellowish  or 
t         grayish  color. 

3ii  Crlancolite— A  greenlsh*blue  variety  of  scapollte,  consisting  of  the  silicates  of 

■z  alumina  and  lime. 

ft.f  Crlaiiconite — ^The  green  mineral  which  gives  the  peculiar  character  to  ihe  green 

t  sand  of  the  chalk  and  other  formations. 

rfi   Crlaueophane — This  mineral  occurs  in  a  rock  matrix,  widely  distributed  in 

:  California,  and  associated  with  serpentine;  first  observed  in  1877. 

'm  d^lncininiii  or  Olncinniil'-A  metal  which  appears  in  the  form  of  a  grayish- 
black  powder,  and  acquires  a  dark,  metallic  luster  by  burnishing.  It  occurs 
in  nature  onl^  in  combination  with  silicic  acid. 
^Old — Is  a  precious  metal  of  a  reddish-yellew  color,  i^  not  acted  upon  by  nitric 
acid,  and  it  fuses  B.  B.  to  a  bright  bead  on  charcoal  without  incrustation.  In 
sufficiently  large  pieces,  it  may  be  recognized  by  being  malleable  under  the 
hammer,  and  cutting  with  the  knife  without  crumbling.  The  atomic  weight 
of  gold  is  196.5,  hydrogen  being  taken  asimity.  It  fuses  at  2016^  Fahr.;  its  spoc- 
jflc  gravity  19.258,  which  may  be  increased  to  19.376  by  hammering.  Iridium 
and  Platinum  (hammered)  are  the  only  metals  heavier  than  gold. 
49rahaiiiite— Asphalt.    See  Asphaltum 

Granite — AcrystalUne.unstratified  rock,  consisting  of  quartz,  feldspar  and  mica, 
and  presenting  usually  a  whitish,  grayish  or  flesh-red  color.  It  differs  from 
gneiss  in  not  having  the  mica  in  planes,  and  therefore  in  being  destitute  of  a 
schistose  structure.  The  varieties  of  granite  are:  OneiBsoid  Oranite,  in  which 
the  mica  has  traces  of  a  regular  arrangement.  Orapkic  Granite,  coiiKistiiig  of 
quartz  and  feldspar,  without  mica,  and  having  the  particles  so  arranged  in 
the  feldspar  as  to  appear,  in  a  transverse  section,  like  oriental  characters. 
Porphyritic  Granite^  containing  feldspar  in  distinct  crystals.  Seyniiic  Grange, 
containing  hornblende  as  well  as  mica. 
OPapbite — ^Black  Lead,  Plumbago,  etc. ;  is  carbon  in  one  of  its  conditions,  usu- 
ally crystallizing  in  foliated  six-sided  prisms,  though  often  massive;  is  soft; 
luster,  metallic,  of  a  dark-lead  color,  and  sometimes  contains  iron. 
Oreeiioekite— Sulphide  of  Cadmium ;  see  Cadmium. 

Cvreensand — (often  called  Marl)— Is  a  variety  of  sandstone,  UKually  iniper'i 
fectly  consolidated,  consisting  largely  of  green  particles  of  a  mineral  celled! 
Glauconite.  » 

Ororolllte — ^An  earthy  ore  of  manganese,  in  roundish  masses  of   a  blackish- 
brown  color. 
drossnlar  or  Orossnlarite — A  translucent  garnet  of  a  pale.green  color  % 

known  as  lime  garnet,  and  often  mistaken  for  tin  ore 
Oiurliolltci— A  compact,  snowy-white,  subtrauH\ucetvt\uT\iA>f  kA  iV>\oTa\X.v-.. 
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1*3  niniti* — A  liyilriiii>  ^iliratf  nf  niagiiesia.  v  iHB 

4*3  pMum-  lAiu'ii  lit  nam*-,  AUbuHter) — Satin  Spar,  S«lenite,  Plaster  of  Pc>  k  ^ 
wh«-u  call"  111  «1.  This  iiiiiiiral  is  a  hydrous  sulphate  of  lime.  Compositua:  I  )v 
Bullihurii  Ariil  4ri.6,  Lime  :;-J.H,  Water  30.0sU'O.       Color:  white,  gray, pi:!;,  V 

Jelliiw,  Ijlue,  ami  H«iiii«-timcH  black;  Iraiispareut  to  opaque.  k  4* 

Ite— t'blfjrnli-  (if  S<.Hhiim,C<iiiiiii(>ii  Salt,  Kook  Salt.  I  I 

Hall03'!«lte— Oi-cufM  in  rbcrty  strata  of  lower  subcarbonlferoua*  and  is  niiii  I 

eiti-iitiively  fi  T  the  manufacture  of  line  ware,  in  DeKalb  and  Jackson  Coiofief,  I  I 

Alabama.  ■ 

IffanMinaniiite— I'la«  k  Man^^anese,  lilack  Oxide  of  Manganese.  I  1 

llellolr«p<»— A  viiri*  :\  111"  »'balcedouy,  of  a  deep-greeu   color,  variegated vt&  I 

bi'XKl-rt-il  (jr  y«-llii\vi>h  Hpnts.  |  ] 

Hemaoliute — A  ^1M■^  i«-.s  of  a^ate,  sprinkled  with  spots  of  red  Jasper. 
il«*iiiallto— Hi'-m.-ititlrt,  Mlca<-cous  Inm,  Oligist  Iron,  Ited  Hematite,  Bed Oii& 

of   Iron,  Si M^ui'ixide  of   Iron,   Specular  Iron,  and  Hliouibohedral  Iron  Ori: 

OjmiMjsitii.u :    Ir«in  7u,  Oxygen  au=10o.  i5rown  Hematite,  a  brown  ore  of  iroa- 
II«»wHile— Tilluride  of  Silver, 
lloriiblfiidc  — (See  Amitliibi)lp) — The  green  variety  Is  called  AcUnoUte;  n't 

tibrouH,  Jnhrntunf  tb<i  white,  Tremolite;  and  the  black,  Sbrnblende. 
Humboldt  il  itc— A  variety  of  mellite,  found  in  the  lava  of  Vesuvius,  and cc:^ 

Kiritiui^  ehletiy  of  aluiniiia,  lime  and  silica. 
Huinboldtine — Oxtilite,  a  native  oxalate  of  iron. 
Ilumboidtite— li  r<>:>iliiHteof  lime,  a  rare  variety  of  datholite. 
il.va<*iutli — (See  Zirciiii)—  A  r«d  variety  of  zircon,  u(»metiiiieH  iised as  a gfm. 
Hyalite— (MiilUra  Glaisbj— A  pellucid  variety  of  opal,  looking  like  colorl«: 

Kiuu  of  re>iii. 

Hy d rau lie  U me— Cement  Rock,  Water  Lime.  An  insoluble  silicate  of  aloic* 
liia,  composed  partly  nf  lime. 

Hydrogen— A  gaa  which  coustitutes  one  of  the  elements  of  water,  of  vhi<;hii 
foriiiH  oue.iiiiith,  and  oxyg^-n  eif/ht-uinths.  An  iuflaininable.  colorless  gas,  *^* 
extreme  u^ihtJiess;  specific  gravity  0.0«;i>2;  that  of  wattir  being  1. 

Hydi'Ouiuti^iieMlle— A  mineral,  Buppoised  to  be  found  in  the  serpentines  on lU 
]>euiu.sula  of  Sun  FraiiclHco,  Cal.    \H.  O.  Hanks.] 

HydrOKlneite— (Marionite)— ilarthy  Calamine,  the  silicate  of  zinc. 

JdoeraHe— V«  .suvian  of  Werner,  Vesuvianite;  consisting  of  alumina,  lime  ici 
Mil ira.    Cniirhic  irt  the  name  of  a  rone-red  variety. 

Idrialiiie.  Iir  Idrialite— (See Petroleum)— A  bit?iminous  substance  ohtuLrJ 
tfijii  til*}  <pii'k.silv«'r  mines  of  Idrla. 

Iliii4*iiile  -■>♦«■  -Al'iiaciranite)— Titanic  Iron.  A  black  metallic  mineral,  o  i- 
hi<tiii;4  "f  ii*'iii,  «».\yM4ii  and  litaninm. 

Iiidicolite— Tniiriiialinc  of  an  indigo- blue  color. 

■  iidillill— Syiiib-'l,  In. 

Iodine— A  <,'ra.vl>}i  or  blnish-blftck  sr,lid,  metallic  luster,  resembling  plnmbai'  ; 
t>.  I'lirrhiLj  in  s.ales  or  cry><iulK;  exists  in  many  marine  plants  and  animals.:- 
ii:iii»:ral  \\at«Ts,an(l  in  a  U\\  niiueralH,  notably  with  nitrate  of  soda  and  Sii- 

lolile— (Pinil*  )— A  niin«rjil  having  a  glassy  appearance,  remarkable  fi-r  ir-- 
.-•  jitii!}^  a  blue  or  vinlet-blne  c(»lor  in  one  direction,  and,  at  right  angles  v;tli 
till.- (lirecti-'n,a  y»  llowisli-^'ray  or  brownish  color.  It  consists  of  alumina, 
inai^'iMsin  and  silica,  witli  smiie  c)xide  of  iron. 

Iridium — one  of  tli«*  metallic  elenK-nis,  having  a  density  of  from  19.3  to  21.1- 
ilius  beiii;,' the  heaviest  of  kn«i\vn  substances.  In  its  native  state  is  all<-y«-l 
with  osmium  <.r  ]jlaiinum.  A  specimen  from  California  gave  the  folluWii;- 
analysis:    Iridium  ."):{..'>(),  Osmium  4;J.40,  Rhodium  2. CO,  Ruthenium  0.50=1'''- 

li'IdoMniiiie  or  IridoHiiiiiim— Tlie  native  compound  of  Iridium  and  OKui* 
um;  found  in  tlattiiied  u>etallic  Krains  of  extreme  hardness. 

Irit<» — A  black  luineral,  shii-ing  luster,  and  magnetic;  consisting  chiefly  of  oxides 
of  chron.ium,  iridium,  iron  and  osmium. 

Iron — One  of  tlie  metallic  <lem<'ntH  having  the  chemical  equivalent  28,  and  den- 
sity of  ab<;ut  7. H.  It  is  monometric  in  crj'stallization,  and  of  a  w'hite  coI"i 
\vlien  ])ure.  It  is  liard,  very  malleable  when  hot,  welding  easily  at  a  hightH> 
l)eriiture,  and  oxidises  un(lerm<»isture.  The  varieties  are  :  ApHenieallron 
—  (See  Loll in;,'ite.  Boff  Iroii— (See  Liiiionite.)  Cast-iron  or  Pie  Iron. 
a  conipound  of  carbon  and  iron,  brittle,  and  harder  than  pure  iron.  3la{:- 
iietie  lr<»n  or  ^la^^netite.  an  oxi«le  iron  containing  three  parts  of  iron  f 
four  of  ()xyK«n,  and  one  of  the  most  common  of  its  ores,  having  generally  i'- 
octahedral  crystallizati(m  ;  some  si)ecimen8  having  magnetic  polarity,"  ti 
called  Loadstone — Specitlar  iron,  see  Hematite.  WroCKht-Iron,  the  pi:r«r'. 
form  of  iron  known  in  the  arts;  jJOHsesses  great  malleability  and  ductility  ;  ;j 
soft,  very  tenacious,  and  at  a  high  temperature  may  be  welded. 

Itaberite  or  Itablrite— A  variety  of  Hematite,  being  a  granular,  slaty  nM^i. 
consisting  of  specular  or  magnetic  iron  and  quartz. 

Itaeoluiiiite — A  laminated,  granular  quartz  rock,  often  occurring  in  regi^a- 
where  the  dijtmond  is  found.    i'le-s^UAv?  Vs«AvOi*\.vsvife. 
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lantesontte — Sulphide  of  antimony.  Iron,  copper,  lead  and  zinc.    A  steel-graj 
ore  (»f  lead  and  antiznony.    Gray  Antimony  Ore. 
_;^^^|'a8pei'— An  opaque,  impure  variety  of  quartz,  of  red,  yellow  and  other  dull 
— ,      colors.    It  breaks  with  a*8mooth  surface,  and  admits  of  a  high  i>olish. 
TTet— A  variety  of  lignite,  of  a  very  compact  texture,  and  velvet  black  color. 
Kaolin  or  Kaollne,  Kaolinite— A  variety  of  clay  used  for  making  porce« 
lain,  consisting  of  decomposed  mineral  feldspar. 
?Kiripraiiite~A  native  silicate  of  iron,  lime  and  alumina,  found  In  basalt  on  the 
■■**       north-east  coast  of  Ireland. 

Kyanite— Consisting  of  alumina  and  silica;  occurs  usually  in  long,  thin,  blade- 

=-         like  crystals,  of  a  clear  blue  or  bluish-white  color. 

liabradorite— Labrador  Spar;  «  beautiful  variety  of  opalescent  feldspar,  flt>m 

Labrador. 

^Jiantliaiilaill  or  Ijanthannm-^A  metal  occurring  with  cerium,  and  so  called 

—  because  its  properties  were  concealed  by  those  of  the  latter  metal.  Symbol,  Leu 

^rXead — ^Angleslte,  Gerusite,  Galena,  Leadhillite.    A  metal  of  a  dull  white  color, 

*"         with  a  cast  of  blue.    It  is  the  least  elastic  and  souorous  of  all  the  metals,  and 

at  the  same  time  it  is  soft  and  easily  fusible.    Its  specific  gravity,  when  pure, 

^         is  11.445;  it  Is  found  native  in  small  masses,  but  generally  mineralized  by 

sulphur  and  other  substances. 
"  Jjenzinite— Hydrous  silicate  of  alumina,  a  mineral  of  a  clear  brown  color. 
jLepidlollte— A  species  of  mica,  presenting  a  lilac  or  rose-violet  color. 
Jjeucopyrite — White  Pyrites;  a  mineral  of  a  color  between  white  and  steel- 
gray,  with  a  metallic  luster;  composition.  Arsenic  and  Iron. 
'  y^lfiptiitft — ^Mineral  Coal,  retaining  the  texture  of  the  wood  from  which  it  was 
formed.    See  Coal. 
JUniestone — Consisting  chiefly  of  carbonate  of  lime,  from  which  lime  is  ob- 
tained by  the  expulsion  of  its  carbonic  acid. 
JJlmonite — Bog-Ore 'see  Iron) .    This  is  a  hydroiis  sesquloxlde  of  iron,  found 
sometimes  compact  and  fibrous,  at  others  earthy  and  dull.    >Yhen  pure,  the 
composition  is:    Sesquloxlde  of  Iron  85.6,  Water  14.4=100.     Equivalent  in 
metallic  iron,  59.3  per  cent. 
Jljinneeite — Siegenite,  cobalt  pyrites. 

liith.illlli — One  of  the  alkaline  metals,  so-called  because  obtained  from  a  min- 
eral.   It  is  the  lightest  metal  known;  specific  gravity  0.59;  atomic  weight  7. 
Jjithoniarse — ^A  fine-grained  hydrous  silicate  of  alumina,  probably  sediment- 
ary.   It  contains  generally  magnesia  and  lime. 
.  JLoadjstoue— A  piece  of  magnetic  iron  ore  possessing  polarity  like  a  magnetic 
needle :    (See  Iron — Magnetic) . 
JLolllnarite— Arsenical  iron;  known  to  be  found  at  Paris,  Me.    [J,  C.  Smock]. 
JLuculutl) — ^A  variety  of  black  limestone,  used  for  ornamental  purposes. 
Jttacle— Andalusite,  Ghiastolite,  the  crystals  of  which  present  a  tessellated  ap* 

pearance  when  cut  transversely. 
Ittacrnesite — Silicate  of  Magnesia,  containing  a  large  quantity  of  water ;  also 
Carbonate  of  Magnesia,  composed  of:  Magnesia  47.G,  Carbonic  Acid  52.4=:100. 
^Uragfiiesiaiil — ^The  undecomposable  metallic  base  of  magnesia. 
9Cas>iCtite — Magnetic  iron  ore.    Composition:  Protoxide  of  iron  31.03,  Sesqul- 
oxlde of  Iron  68.97=3100.    Equivalent  to:   Iron  72.4,  Oxygen  27.6«100. 
Slalacliite — ^Native  green  Carbonate  of  Copper,  Mountain  Green.   Composition: 

Protoxide  of  Copper  71.9,  Carbonic  Acid  19.9,  Water  8.2=100. 
SCanKanese— A  metal  of  a  dusky  white  or  whitish-gray  color,  very  hard  and 

difficult  to  fuse.    Sybol  Mn.^  chemical  equivalent  27.6. 
IWaw gft" ^ t<>— One  of  the  ores  of  Manganese;  called  also  gray  manganese  ore. 
Slarble— ^Any  species  of  calcareous  stone  or  mineral  of  a  compact  texture;  see 

Oalcite. 
Slarcasite — Sulphide  of  Iron,  White  Pyrites;  often  containing  a  small  propor- 
tion of  arsenic. 
Mariposite— A  mineral  of   an  apple-green  color,  found  with  quartz,  on  the 

Mariposa  Estate,  California;  referred  by  Dana  to  Fuchsite. 
JUarl  or  Marlite— A  mixed  earthy  substance,  consisting  of  carbonate  of  lime, 

clay,  and  silicious  sand,  in  very  variable  proportions;  see  Greeusand. 
]H[annatlte'~A  black  mineral,  consisting  of  the  sulphurets  of  zinc  and  iron; 

black  blende. 
JjCarmolite — A  variety  of  serpentine,  usually  of  a  pale-green  color,  capable  of 

being  split  into  thin,  brittle  laminae. 
^faseasnia-'Natlve  sulphate  of  Ammonia,  found  in  volcanic  districts. 
SCassleot— Protoxide  of   lead,  or  yellow  oxide  of    lead,  wliioh  has  not  been 

fused.    When  melted  and  allowed  to  crystallize,  forms  LiJ^harge. 
J!f©ad.OW-Ore— Conchoidal  bog-iron  ore.     (See  Iron) . 

Jlelaconlte— Bla'ck  Copper,  Black  Oxide  of  Copper;  a  rare  mineral  In  Califor- 
nia, occurs  with  malachite  and  bornite,  contains  granules  of  metallic  coppet 
the  size  of  blrdshot. 
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Sieiiaccanite— IliiK'nite,  Titanic  iron.    A' black  or  steel-ipray  rninend,  MHik  T  |, 

iiiK  I'liirfly  of  the  titanate  of  iron.  I  ^ 

SIcnKlte— A  black  mineral,  oi*curring  in  small  czjstals  in  granite  TdniiaAi  1 1 
lluicu  mouutaiuB,  and  consisting  of  zirconia,  peroxide  of  iron  aud  titanieidL 

mercury —Cinnabar,  Quicksilver.  A  metal,  white  like  silver,  liquid  at  e» 
iiiou  temperatures,  congealing  at  40^  below  aero,  Fahr.;  aped  Ac  graTltjr  Ua 

Metaciniiabarite— 1h  a  black  sulphide  of  mercury,  resemblea  cinnata  it 
composition;  a  rure  metal.     [//.  O.  HankM]. 

MeNotype— A  zi'olitic  mlueral,  occurring  in  slender  cryatala,  and  delicate, nA> 
iatea  concretions,  and  consisting  of  the  hydrated  silicate  of  mlnmlna  and  aolk 

Jlleteoric  Irou— Is  of  cosmical  origin,  haying  fallen  to  tlie  earth  f^m^act 
8p<'cinieiis  have  been  Tound  at  different  times,  varying  from  a  few  inchef t* 
niuny  feet  in  tbicknesH,  of  every  conceivable  shape.  Composition  principally 
iron  nucl  nickel;  but  have  alHo  been  found  to  contain  (In  variable  quantitit«) 
Cobalt,  Carbon  in  combination.  Graphite,  Silica,  Phosphorus  and  Sulphnr. 

jlllarfcyrlto— A  mineral  of  an  iron-black  color,  and  very  sectile,  conaistiDS 
principally  of  sulphur,  antimony  and  silver. 

Mica— IsinglaHH.  Murtcovlte,  Muscovy  Glass,  Phlogopite,  etc.  It  is  an  essential 
c<m8tituent  of  granite,  gneisu  aud  mica  slate;  capable  of  being  cleaved  into 
eluHtic  platcH  of  extreme  thinness.  It  occurs  in  various  colors,  and  three  oc 
four  varieticH. 

MUrhaelite— A  white,  pearly,  fibrous  variety  of  opaL 

Millcrlte— Sulphide  of  Nickel.  A  rare  mineral  of  a  brass-yellow  color. zeae» 
bling  Ghalcopyrite;  known  to  have  been  foimd  near  Cisco,  Cal.     flfynkt] 

Mlmcteiie— The  mineral  arseulate  of  lead,  occurring  in  pale  yellow  or  teowB- 
iHh  liexagoual  crystals. 

lliiicral  Coal— Anthracite,  lonite,  Lignite,  etc.    See  Coal. 

illoly  bdena  or  Slolybdenite— Sulphide  of  Molybdenum.  An  ore  of  adaik 
lead  color,  occurring  in  flexible  laminae,  like  plumbago. 

Molybdenum — A  rare  metal  occurring  variously  in  nature,  as  a  enlphide*  aa 
niolybdic  acid;  and  with  lead,  as  molydate  of  lead;  obtained  only  in  small, 
separate  globules,  in  a  blackish-brilliant  mas8«  which  are  brittle,  and  ex- 
tremely infusible. 

Molybdite— Molybdic  Acid,  Molybdlc  Ochre.  .Found  with  Molybdenite  asi 
gold.     [Dana], 

Miindic — (See  Pyrite) — Iron  Pyrites,  or  Arsenical  Pyrites. 

M  uriacite — ^A  variety  of  anhydrite  crystallized  in  broad  lamellsB. 

JMasyagfite — Not  abundant,  but  occurring  with  gold,  pyrlte  and  chalcopyxite; 
in  numerous  mines  in  Montana.     fW.  Cross], 

Katrolite — (See  Mesotype)— Soda  Mesotype,  Zeolite,  occurring  in  Implanted 
groups  of  glassy,  acicular  crystals,  aud  in  flbruus  concretions. 

Xatron — Native  carbonate  of  soda;  see  Trona* 

X'cedle-Ore — ^Adcular  ore  of  bismuth. 

Xccslle-Mpur— Arngonite.     A  mineral  consisting  chiefly  of  carbonate  of  lime. 

\>edle*l!4tone— Natrolite,    A  mineral  of  the  zeolite  family. 

Ae\vkirkite—>A  black,  opaque  mineral,  with  splendent  metallic  luster,  crys* 
tallizing  in  small  needles,  aud  consisting  of  sequioxlde  of  manganese,  perox. 
Ide  of  iron  and  water, 

!Vl€*€*olite — Copper-nickel,  associated  with  smaltite.    [John  C  Smock], 

Kiekel— (See  also  Millerite  and  Zaratite) — Bather  a  rare  metal,  generally  foimd 
with  iron  and  cobalt;  except  in  meteorites.  It  is  never  found  in  the  metallic 
state,  being  always  combined  with  other  elements,  as  antimony,  arsenic,  car- 
bon, copper,  oxygen,  silicon,  sulphur,  etc.  It  is  a  silver-white,  malleable, 
and  ductile  metal;  specific  gravity  8.28  when  cast,  and  8.666  when  forged. 

Xiobium— See  Columbium. 

Xlter  or  Xitre — Saltpeter,  Nitrate  of  Potassa. 

!Xitratine — A  mineral  occurring  in  transparent  crsrstals,  usually  of  a  white, 
sometimes  of  a  reddish,  gray,  or  lemon-yellow  color;  native  niteate  of  soda. 

Kitroffcn — A  gaseous  element,  without  taste,  odor  or  color,  forming  nearly  fonr- 
fifths  of  common  air,  and  incapable  of  sustaining  life;  azote.  Its  apecifle 
gravity  is  0.94;  atomic  weight  14. 

Xoiitronite — A  greenish-yellow  or  green  mineral,  conslstixig  chiefly  of  the  hy- 
drous silicate  of  alumina. 

Xorliim— (See  Zircon)--A  metal  discovered  in  Zircon. 

l|{ovaoalite--011stone;  Razor-stone;  Turkey-stone;  Whe^^late;  Whetstone.  A 
variety  of  argillaceous  slate,  of  which  hones  are  made. 

ObHldian — (See  Orthoclase) — A  kind  of  glass  produced  by  volcanoeSi  ntoally  of 
a  black  color,  and  opaque,  except  in  thin  splinters. 

Oeher— (See  Limonite)  —A  variety  of  fine  clay  containing  Iront  red  and  yeUov 
are  the  common  colors. 

^mnhaxite— A  foliated  leek-green  variety  of  pyroxene. 

^nyx-'(See  Aragouite)— Ghalcedony  cou&i&Uxij^  ol  -^vxaUel  Isfsn  of  difteieoi 
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shades  of  color.  The  purest  horn-colored  onyx,  with  beautiful  green  Jaspsry 
zones.  Is  called  Jasp-onyx. 

Ipai— A  mineral  consisting  of  Biles  In  what  is  called  the  soluble  state,  and 
nBually  a  small  quantity  of  water. 

^rpiment— Yellow  sulphide  of  arsenic,  having  a  resinous  taste.  It  occurs  in 
nature  as  an  ore  of  arsenic,  and  usually  in  combination  with  realga. 

ihrtl&oelase— Ck)mmon  Feldspar,  including  the  subtranslucent  varieties ;  a  sili- 
cate of  alumina  and  potash.  Composition:  Alumina  18JS,  Potash  16.9,  Silica 
64.6=100. 

(I0]|lliuii— A  brittle,  gray-colored  metal,  found  with  platinum.  Its  oxide  forms 
a  yolatile  acid  of  an  acrid,  disagreeable  odor.  See  also  Iridium,  with  which 
it  is  invariably  alloyed  or  associated. 

Oxygren— A  gaseous  element,  destitute,  in  Its  ordinary  condition,  of  taste,  color 
and  smell,  possessing  strong  chemical  affinities.  In  certain  conditions  it  is 
peculiarly  active,  and  possesses  both  odor  and  taste,  being  then  known  as 
ozone.  It  serves  to  support  life,  and  though  heavier  than  air,  forms  about  22 
per  cent,  of  the  atmosphere.    By  composition  with  hydrogen,  it  forms  water. 

PaUadimn— A  metal,  found  in  very  small  grains,  of  a  steel-gray  color,  and 
fibrous  structure,  in  auriferous  and  platinif erous  sand .  It  is  infusible  by  or- 
dinary heat,  and  when  native,  is  alloyed  with  a  little  platinum  and  iridium. 

Peetollte— A  grayish  or  whitish  mineral,  occurring  in  aggregating  crystals  of  a 
silky  luster,  and  arranged  in  stellar  or  radiated  forms,  or  in  fibrous  masses. 
It  consists  of  the  hydrous  ailicate  of  alumina,  lime  and  soda. 

Peloplnm— Symbol,  Pe. 

Peliom.— A  variety  of  lolite,  of  a  smolnr-blue  color. 

Petaroleom-'Maltha,  Bock  Oil,  a  liquid,  inflammable, bituminous  substance,  ex- 
uding from  the  earth  and  collected  on  the  surface  of  the  water  in  wells  aud 
fountains;  it  is  essentially  composed  of  carbon  and  hydrogen;  see  Asphaltum. 

Petzite— Hessite,  a  telluride  of  silver  and  gold;  the  latter  metal  replacing  part 
of  the  silver.    Composition:  Tellurium  85.40,  Silver  40.60,  Gold  21.80sl 00.80. 

Pbacolite — ^A  mineral  consisting  of  the  hydrous  silicate  of  alumina,  lime  and 
soda;  a  variety  of  chabasite. 

Pliannaeolite— A  native  hydrous  arseniate  of  lime,  white  or  grayish  color, 
vitreous  luster,  foimd  with  ores  of  cobalt  and  silver. 

Plieiiacite— A  mineral  consisting  principally  of  silica  and  glucina,  like  quartz. 

Plioenlcoclurolte— Subsesquichromate  of  lead,  occasionally  met  with  in  other 
lead  ores,  in  Arizona.     [E.  Stahl], 

PliOiiollte--Clink-stone,  a  compact,  feldspathio,  volcanic  rock. 

PliOSi^ne  or  Pliossenite— Light  Producer,  Chloro-Carbonateof  lead;  straw- 
colored,  acicular  interlaced  crystals  in  cavities. 

Pl&ospl&oras— An  elementary  substance,  of  a  yellowish  color,  and  semi-trans- 
parent, resembling  fine  wax.  Phosphorus  acid  is  formed  by  a  combination  of 
phosphorus  with  oxygen,  in  the  proportion  of  two  equivalents  of  phosphorus 
to  three  of  oxygen. 

Pl&otUsite — ^A  mineral  consisting  of  a  mixture  of  rhodonite  and  carbonate  of 
manganese. 

Pliyllite — ^A  mineral  consisting  chiefly  of  the  hydrous  silicate  of  alumina,  iron 
and  manganese,  occurring  in  thin  scales  or  leaves. 

tf^yrrhotite — Magnetic  pyrites.    [Blake], 

PicOtite— Chrome  Spinel,  occurs  in  the  basalts  of  Mt.  Shasta,  Cal. 

Plcrollte— A  fibrous  variety  of  serpentine;  see  Serpentine. 

Picrophyllite— A  species  of  serpentine  occurring  in  dark-green,  foliated 
masses. 

Pierosmliie— A  mineral,  consisting  chiefly  of  silicate  of  magnesia,  and  having 
a  bittOT,  argillaceous  odor  when  moistened. 

Pimellte— An  apple-green  mineral,  having  a  greasy  feel,  consisting  chiefly  of 
the  hydrous  siliclite  of  alumina,  iron,  magnesia  and  nickel. 

Pitcll— An  igneous  rock  of  semi-glassy  nature,  having  a  luster  like  pitch,  and 
related  to  obsidian. 

Pitcl&blende— An  ore  of  uranium,  black  or  brownish  color,  aud  semi-metallic 
luster. 

Plasionlte— A  sulphuret  of  lead  and  antimony,  of  a  blackish  lead-gray  color, 
and  metallic  luster. 

Platlnuin— (Platiniridium,  Iridium) —A  metal  of  the  color  of  silver,  but  less 
bright,  harder  ttian  iron,  resists  the  action  of  acids,  very  ductile  and  capable 
of  being  rolled  into  thin  plates;  specific  gravity  (native)  16.00,  (rolled)  22.69? 
is  the  least  expansible,  and  with  the  exception  of  Iridium,  tho  heaviest  of 
known  substances.  It  is  now  found  to  be  fusible  under  the  oxyhydrogen  blow- 

J)ipe.    Analysis  finds  it  generally  to  be  alloyed  with  copper,  gold,  iridium, 
ron,  osmiimi,  palladiiuu,  rhodium,  sand,  etc. 
Polybasite— A  sulphide  of  many  bases,  viz:    Antimony,  arsenic,  copper,  iroi^ 
silver  and  zinc. 
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;■  --.r^  :-'•  I...;- i  :ji  .:!.::. -r  pr.fiiat::  f;r=4.iir.2  also aaMalvekllameUir, 
-? LL   -tr  t  _  .  1  ■  r  - T    :   ".  r  rr^- .  i  -:  *;  =i**i=:*«  -^Liie  cr  blmek. 

^nart*— !■:  :*  t  .  .  -.  >  ;  *:...  -.  :1t  *:ti:.*zz*  br:::g  cosibfned  as  folloire: 
...  i- -"•'.;.  ? — :-*  ■"='.*'..  .^iirt;  :*::.*:-  tie  ir.:-*!  abundant  of  mic- 
-r5>  .r*  :-  r   ^ry-  s::--t:;    :..  r  kri  f  r=i:  is  c.:::rle«a  when  purr, 

•.7-.^  :  li.i.  :  .1-. -r.— _.  rr^-:-.  rr-i.  T^UiT.  a=i  variegited.  Thevtrie- 
■-  -  ::  :_  .r:  i-Ti"...:- i  7:  -.i?*.--:  irf  tT.iTz  1 7  nany  names,  among  irhili 
■ :  -.  -■  1 :  ■ .  >.  _  r :  _ :  -: .  A-  -  - :  .7 :-_  r .  r ".  .  -i*:  z*.  Bruilian  Pebble,  Buhr  St-  v.-, 
-  ..r_;.7-  Cir--::ir.  i:  s-il"^.  "-rj*: 7 n**.Fa:** Topaz. Heliotrope. Ji«i'r 
':     li  >:  -r.  .  -:T:.lTiSf._j.  :tr:r.  ^  ..irLii:e.E:.:kCrT»ta:,  Sardonvr. Sidernr. 

i^u  irk -"liver—  v^-.  -r-  _....  r^  .:  f-.s  jr^r.*-*!  is  cf  a  brighi-re-i  cM  r, 
-..-?::-  ^  >.  irl- ::  I-  :  ii  -f:  7 :  v:.-  y-'.-'Liie  cf  mercniyj  has  a  speoido  gr»v. 
::=-/>.    C   :_:*:-:  -:   M  r.-rj  v  1.  S-;r!:3l3.*=l.»:  see  Mercnrr. 

R«*algar— ?:l:.l:i*  f  >-r*^-:;.  A  r-.-rrxl.  of  a  bright  red  to  ozau^e  color. 
.;;_]  ■•::.  r.:   S~  \  l-.r  _•■  >.  Ar«rz::  T..:=::0. 

Remolluice — A  =.£^^1:  tisiill-  :;  s  Irifcii-frreen  color,  oonsisting  of  oxide  of 
::j-r.  .":.'.  r:I-r  :^  c   TT-.r.  i:ii -sriTtr. 

Kel  inalite—  ^-r  >-rT^:.::-r  —A  rri-«:-?entTariety  of  serpentine,  of  a  honey- 
7-11  TT    r  ^-rez-iiL-r-ell:— c  l.r.  L&  v.  :i^  a  resinons  appearance. 

Khodinm— A  ::.r:ii  &>-     is:-  -.r^.-.lL  j'.&\iz.^zn.o{  s  white  color  and  metsllii*  li:*- 

••  r.  r.-L:r-:..-'.T  j.iri  &:.  I  "r.rzv'.e.  ari  Li*  a  speci5c  gravity  of  ab^.tnt  11.     I*  r--- 

.  .:r--  :L'^--:r  :.--•■::. -it  ::.ii:    i- :  -jr  iuoed  by  a  wind  furnace  ior  its  fu^un. 

Kliodorra«4iCe — 'irV  r.^re  :f  Ma:._-  :-'^«r. 

Khodonite— MM:_"s:.-r»e  >r&r.  :r  ?:1:   ..'■■  of  maneacefie. 

K(>r*k  Woap— TLis  is  a  :::::. iTilr— •■-....::. 5  ball,  ysitr.  and  mornlenit**.  bnt  1  0- 
:.'••.*  1 1 J  hf-  a  :.-.*•  "Li!.:  si  :;.:T::r-  .  M-xj  rr  :i..  -re  ii.iueral?.  Xo  two  analy>' » 
:  ,r"-  a-  t  ■  it-i  •■  :..:    -:::  :.:  ::  :ii;  -  tLt  \\aC'-  «. f  oeriaiu  soap?. 

lto«»<*o«*Ute— A  v-ry  rarr  ::.::.-.ril  i:-::.i  in  EM  rado  County,  California:   *?■«■ 
■■.:.::\: -:*  by  Pr .,:'.  II.  E.  P.  -     - .  l  :  Mi::  L»  *:«:r.  Eii:ilaud.  is  as  fi»!l..\i-!»:    .v:   .  .- 
.-.ft   3_'.-J,  Li::;':  .•:i,  Ma_-:.«--:a  "j/l,  Ux:  i»-  of   Mangaueae  (Mn.  :{   n.  4    1."' 
]'  r;,.:i  M..V;,   S«-s'i-i:-.-xii*-  rf    Ir  n  l.l:i.  Sili.-a  41.25,  S-da  .si,  Vaua»lic  A* id 
V  J:  O.  5j  asj.'^O.  \V|,T.-r  -o::.}  ii.-l  !.<"».  M  isTnre  2.-2T=im.2T. 

ltiilM*llite — A  r«-d  variety  •■:  t  .-i-iniialine,  varying  in  color  from  a  pale  rose-ivd 

•  ,  »i  'I' '  j^tnI/V. 

Itiililr***!!**— A  vari'-Ty  ..f  r  ;1>y  i.f  a  r*-«l'li.ah  c-il^r.  from  Brazil. 

Itiiliidllini— An  fi^.ili!:<-  n.*  i:il  tir>t  I'-wiid  in  mineral  waters;  sn-can*-d  fri-m  »'\» 

•  :>>itin;:  <lhrk- r< 'I  liii<-=   in   tlif  f<ii'-L-trum   analysis,  by  means  of  whii-h  ;t  vk? 

','.»  rt '[.     •■.  .i.li'l.  Jlh, 
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Jftntlieiiiiiiii — A  metal  extracted  fiom  the  ore  of  platinum.   It  is  of  a  gray  ooloi, 

very  hard  and  brittle;  specific  gravity  8.6;  symbol,  Ru. 

■-^  Rntile — ^Titanic  Acid;  an  ore  of  titanium,  of  a  reddish-brown  color,  sometimei 

passing  into  red.    It  occurs  usually  in  prismatic  crystals,  sometimes  massive. 

■■  Salt— Chloride  of  Sodium,  Halite,  Bock  Salt;  the  analysis  of  the  average  com* 

mon  salt  gathered  from  the  desert  basins  of  the  Pacific  Ck>ast,  and  of  rock 

--  salt  mined,  is  as  follows:    Chloride  of  Sodium  97.76,  Sulphate  of  Sodium  .70^ 

•z:  Chloride  of  Iodine  .27,  Moisture  .96,  Insoluble  matter  .20=99.89. 

Sandl»tone — A  rock  made   of  sand  more   or  less  firmly  united.    Argillaceous 
5a7t<2«t<me,  contains  much  clay;   Qram'tic  Sandstone,  conaiBta  of  granitic  sand; 
SiUeious  Sandstone,  consists  mainly  of  quartz  sand;  but  if  very  hard,  it  is  often 
called  Grit. 
^^  Steponite — Rock  Soap;  see  Bock  Soap. 

Sapphire — ^Pure  crystallized  alumina;  occurs  in  hexagonal .  crystals,  and  also 
m  grains  and  massive;  color  blue. 
-.»   Sarcolite — ^A  variety  of  analcime  from  Vesuvius ;  applied  also  to  a  variety  of 

chabasite,  and  to  the  mineral  humboldtite. 
:»    Sard— Carnelian.    A  variety  of  chalcedony,  of  a  rich  brownish-red  color,  but 
which,when  held  between  the  eye  and  the  light,  appears  of  a  deep  bJood-red. 
Va*990lite  or  (^assolliie — Native  Boracic  Acid;  occurs  in  the  craters  \)l  extinct 
volcanoes,  and  as  a  saline  incrustation  on  the  borders  of  mineral  hot  springs. 
Oompt^sitioH:  Boracic  Acid  56.45,  Water  43.55=100. 
Sclieeletine — A  mineral  of  a  green,  yellowish,  brown  or  red  color,  and  resinous 
luster,  consisting  chiefly  of  tungstic  acid  and  oxide  of  lead;  tuugstate  of  lead. 
Selieelite — (See  Cuproscheelite) — Tungstate  of  lime,  a  calcareous  ore  of  tung- 
sten,  of  a  white  or  pale-yellowish  color.      Composition:   Tungstic  Acid  80.6, 
Lime  19.4=100. 
Sebeererlte — A  resinous,  inflammable  suVetance,  occurring  in  loosely  aggre. 
gated  crystalline  grains  and  folia,  o\  in  minute  acicular  crystals  in  small 
cavities  in  coal,  and  consistiivg  of  carbon  and  hydrogen. 
Seborl — ^Black  Tourmaline;  see  Tourmaline. 
Seborlite — ^A  variety  of  Topaz;  a  mineral  of  a  greenish-white,  and  sometimes 

yellowish  color. 
Seoleeite— Lime  Mesotype;  hydrated  silicate  of  alumina  and  lime. 
fl^orodite — ^A  native  compound  of  arsenic  acid  and  oxide  of  iron,  having  a  leek- 

green  or  brownish  color. 
il§(eleni(e— Gypsum;  a  variety  of  sulphate  of  lllue  or  gypsum,  occurring  in 

transparent  crystals,  or  crystalline  masses. 
Selenium — ^An  elementary  substance,  allied  to  sulphur,  having  a  dark-brown 

color,  with  a  metallic  luster.    It  vaporizes  at  650^  Fahr. 
Sepiolite — ^Meerschaum,  Hydrous  Silicate  of  Magnesia. 

Serpentine — Chryotile,  Picrolite,  Betinalite.  A  mineral  or  rock  consisting 
cniefly  of  the  hydrous  silicate  of  magnesia,  and  usually  of  an  obscure-green 
jolor,  spotted  or  mottled  in  appearance,  from  the  presence  of  chromic  iron. 
The  translucent  varieties  of  rich  oil-green  shades,  usually  dark,  but  some- 
times pale,  are  called  precious  or  noble  serpentine. 
Siderite«-Carbonate  of  Iron,  Spathic  Iron ;  a  hydrous  arseniate  of  iron ;  cube 
ore:  an  indigo  blue  variety  of  quartz.  Composition:  Carbonic  Acid  37.9,  Pro- 
toxide of  Iron  62.1=100. 
i^ilicon — ^A  dark-brown  elementary  substance,  destitute  of  metallic  luster,  and 

a  non-conductor  of  electricity.  It  is  the  base  of  silex  or  silica. 
Silver — A  soft,  white,  metallic  element,  very  malleable  and  ductile,  and  capable 
of  a  high  polish.  It  occurs  in  nature  and  also  in  combination  with  sulphur, 
arsenic,  etc.,  and  with  ores  of  lead,  copper  and  gold.  Pure  silver  melts  at 
1860°  Fahr.;  atomic  weight  108;  specific  gravity  10.47.  The  following  is  a  list 
of  the  silver  minerals,  with  the  percentage  of  silver  in  each.  Those  marked 
with  an  asterisk  have  been  found  in  California: 

Rittingerite —        Eucairite 43.1       *Erabolite 61.07,71.94= 

*Galenite,  variable..  lodyrite.. 46.0        Naumannite 73.2 

Styloptypite 8.0      *Stromeyrite 53.1       *Cerargyrite 75.3 

♦Sylvanite 3-9,  14.68      Bromyrite 57.4       *Polybasite 75.5 

♦Tetrahedrite —      *Pyrargyrite 59.8        Dyscrasite 78.0 

Freieslebenite 24.3        Pyrostilpnite 62.3         Chileuite 86.2 

Brogniardite 26.1      *Hessite 62.8       *Argentite 87.1 

Freibergite 3.9,31.29      Xanthoconite j64.0      *Native    Silver— nearly 

Sternbergite 33.2      *Proustite 64.67  pure. 

Miargjrrite 36.0      *Stephamte 68^5 

Skolopsite — A  mineral  of  a  grayish- white  or  reddish-gray  color,  consisting 

chiefly  of  alumina,  lime,  silica  and  soda. 
Sknttemdite — A  mineral  of  a  bright  metallic  luster,  sometimes  iridescent, 
of  a  color  between  tin- white  and  pale  lead-gray,  consisting  chiefly  «^  arsenic 
and  cobalt. 
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*lAt«— Tbe  tlfttef  arv  E&ck>at  mtiaaentMTj  rodu:  iperific  crsTity  from  26J3V 
37  .M :   a^  i  A  cQb; :  f  ■.->!  w<r:gh*  fr.-ni  1«T  to  laO  11m.  ;  both  slate  and  akale  tn, 


no  •i.'-aliff^-ilimri.uaT  n.ud  ■  r  »ih.  which,  frcna  great  age,  hare  beeonwiBdok 

sted,  and  2vr  tL^  u:-.-*t  ;<krt  vere  ft:«2x.cU  al  the  bottom  of  tha  aoa.    TlMfoadl 

c  x;tA2b«tl  in  tL<rm  are  ;•  z.."la«ive  end«-nce  of  this. 
SMaltiae  or  |4Hialtlte— Gray  coli«lt  ctc;  a  tin-white  or  grmj  mincnl,  eouH 

::^;r  of  arKnio  and  cobalt,  2z  anenic  and  nickel^  or  aomcCiincs  all  tliiceea» 

l;-*d  with  ir  n. 
KairrtlCr — A  Lvdr'>Tis  villc •!*  «>f  alumina,  ot  a  iireenlsh  eolor,  which  In  cottii 

-:&:«-»  of  h':xi.iility  a]'i><-an  transparent  and  almc«t  gelatinous. 
|4Hilth««Bltr — L'arV<nat«-  -.f  zinc;  occurs  ikith  ceruaite,  in  Inyo  Comttj.CiI. 
tMKla  Alnas— A  uuncral  cuz^iAting  of  soipfaate  of  aliunina,  solpbate  of  Mdt 

a:.-l  vftxer. 
f4«m|H«t*Br— Steatite;  m«  Talc. 
tMKlslite~A  !i.ix:<:ral  o^.-«-nrrin_'  nmallT  fn  nnall  bluish  dodecahedrons,  aBdeA- 

tait:!:u'  a  Ur;;*-  i-r.-forti*  u  "f  soda,  with  silica,  alumina  and  hydrochloric  arid. 
Hoda  Xltrr— Niiraie  «.f  r.-la.  Comiic«itxon:  Nitric  Acid  S3.5,  Soda  36^106 
Madinai— A  rtrll-.-wii^b-wLite  m^rtaliio  element,  soft  like  wax,  and  lighter  tha 

•Wfc'.tr;  iij---ino  craviiv.  yT. 
f^palrrite— Bl>  nde,  Zmc  Blende,  Black  Jack,  Snlphuret,  of  zinc.    A  minmlof 

a  ';  1&' k,  I  r>wii,  ert--n,  or  yrlI"W  color;   streak  white;    transparent,  (WSfioe; 

s:  •-  It: .-  .'ravity  '4.'J  \-j  4.    G^ni]"  -sition:  Sulphur  Si.  Zinc  6T=luo. 
HphVne— I  :taijit*-.    A  xi.infTal  Lviupc.Mrd  of  silica,  titanic  acid  and  lime.  It* 

c<il<>nf  art:  -lull  yt-H-.-A-.  gr«en,  gray,  bruwn  and  black;   found  usually  in  thu 

■w»  llu<■-^hall•-ll  try»t»l-. 
MpheroMldrrite— Clay  Ir<>i)«tone;  Xodulax  Iron  Ore;  Garbonaie  of  iron  i^ 

>lli»-r'^i'lftl  iiiK**»->.  i»-iiirriij:i  in  trap. 
Hplierulite— A  varieiy  of  ubexdiau  or  pearl-stone,  found  In  rounded  grains. 
Mpraieidi* — ILnrth  of  L*-ninM!i.  Lemnxaii  Earth.  A  species  of  ocheruus  clay  which 

ialU  X'j  itiei-es  in  wat»-r,  with  the  emission  of  many  bubbles. 
Mpinellr— A  mineral  u.«nrriiig  in  octahedrons,  of  great  hardness,  consisting  of 

a  B(-!iquiuzide  and  a  iir<.  tnxide  in  equal  proportions,  the  former  being  usnally 

aluiiilua,  but  often  partly  sesquioxide  of  iron,  the  latter  usually  magnesii, 

but  sometimes  pr'it'.'xiile  of  iri<u.  of  zinc,  etc.;  colors  black,  blue,  brown  and 

green;  when  red  or  ruby,  constitutes  the  gem  S/inal  Rubw. 
Kpodumene— (see  Bf-ryl;— A  mineral  consisting  chiefly  or  alumina,  silica,  and 

the  rare  earth  lithia. 
Htalartlte— A  iM-ndent  coue  or  cylinder  of  carbonate  of  lime;  see  Calcite. 
Htalaieinite— A  deposit  of  earthy  calcareous  matter,  made  by  calcareous  water 

dr-'ppiug  on  the  fliMirs  of  caverus;  see  Calcite 
Htniirotlde--Aiiiintrulcrystalized  in  rhombic  prisms,  either  single  or  inters 

^•ectlii;;  f-ach  other,  so  as  to  fuvm  a  crous.    Its  color  is  usually  brown  or  blaok, 

K'-iif-rally  dpaque,  vr  nearly  so,  and  consists  essentially  of  aluiuiua,  silica,  aDtl 

Mxi'h'  of  ir-iii. 
Ht«»atlt«»— (•■?<•••  Talt'j—RoapstonP:  a  soft  magnesian  rock  havinf;  a  soapy  ffi»l. 

\)ri»-nxiu'4  brown,  grayinh-grten,  and  whitish  shades  of  color;  comp>iituiu: 

Ma'^ner^ia  and  Silira. 
WtopliHiilte— lJla<k  Silver, Brittle  Silver  Ore,  Silver  Glancr. 
Mt«»riibei'Rlt<»— A  foliated  ore  of  silver,  consisting  of  silver,  Iroii,  and  snlphiir. 
St.lblcoiilte— Antinicjuy  Ochre,  Hydrous  Oxide  of  Antimony,  Partzite.    The  col- 
ors are  yellow,  pea-green  to  black;  sp.  gr.,  3.8;  composition:  Teroxide  of  An- 

liniouy  47.0."),  Oxide  of  Copper  32.11,  Oxide  of  Silver  fi.12.  Oxide  of  Lead  2.01, 
'/lide  of  Irr)n  2.3:J,  Water  a.2y=l»8.51. 
^til»iiif<' — Antimony  Glance,  Sulphide  of  Antimony;  color  or  streak  lead-gray, 

KoitietinicH  tarnished  black  or  iridescent;  sp.  gr.,  4.5  to4.6;  comi>osition:  An- 
timony Tl.H,  Sulphur  2H.-2:^--100. 
Hi  roni oy«r I te— Silver  Copper  Glance;  a  steel-gray  ore  of  eilvte,  consisting  oi' 

siilpliur,  Hilver,  and  copi)er. 
Ht  rout  la — An  earth  of  a  wliite  color,  resembling  baryta  in  many  of  its  pioper^ 

ties.    It  is  a  c<iuipound  of  oxygen  and  the  metal  strontium,  in  the  proportiou 

of  H  of  the  former  to  43.8  of  the  latter. 
Mtroiitianite— ('arbonato  of  Strontia,  occurring  crystalized,  fibrous,  masfive, 

and  Htellated  in  the  form  of  a  modified  rhombic  prism. 
Mi rontluiii-~A  malleable  metal,  yellowish  color,  in  properties  resembling  ba* 

rium;  symbol,  AV.;  sp.  gr.,  2.54. 
Kneel nlte-  Amber;  a  garnet  of  an  amber  color. 
Muiphur— Brimstone;  a  simple  mineral  substance,  of  a  yellowish  color,  brittle, 

InHoluble  In  water,  easily  fusible,  and  Inflammable;  if  cool«wi  slowly  cryatai* 

llzoH  in  needles;  sp.  gr.,  2.07. 
Wyl vanity— Tell uride  of  Gold;  a  mineral  of  stee^-gray  silver-white,  or  noma* 

times  yellowish  color,  consiating  of  native  tellurium  with  a  conaid«ri«h!o|i^ 

portion  of  gold  and  silver. 
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^cr^Ale— French  Chalk,  Steatite,  Soapstone;  this  is  a  soft  mineral,  generally  foli- 
.-^  #       ated,  except  where  It  occurs  in  roolET  masses  as  soapstone,  when  it  is  granular 
.«>  _3.       or  crypto^rystalline.    When  pure  it  is  of  s  green,  white,  or  yellowish  color, 
u,       with  a  greasy  or  soapy  feel.    H.»l-2.6.    Sp.  gr.»2.65-2.78. 
nB>lliiiian— See  also  Altalte,  Oalaverite,  Hessite,  Petzite  and  Tetradymite. 
^^f.       Tellurium  is  a  white  metal,  brittle,  and  easily  fusible.  Its  equiyalent  or  com- 
_;-,*       bining  weight  is  64.2  (old  system,  128.4  by  the  new).     Symbol,  Te.    Tellu- 
rium,  as  far  as  known,  is  found  only  in  ten  rare  minerals,  as  follows  (the 
^  r        figures  showing  the  percentage  of  tellurium  in  each) :  Altaite,  combiued  with 
.   J        lead  38.2;  Oalaywite,  combined  with  gold  and  silver  66.0;  Hessite,  combined 
~- .  7         with  silyer  37.2;  Joseite,  combined  with  bismuth,  selenium  and  sulphur  1 5.93 ; 
"  .         Nagyagite,  combined  with  copper,  gold,  lead,  silver  and  sulphur  30.52 ;  Petzite, 
"    "  a  variety  of  hessite  (No.  8)— •  Sylvanite,  combined  with  antimony,  gold,  lead 

and  silyer  44.0  to  60.0;  Tellurium,  native,  nearly  pure;  Tetradymite,  combined 
with  bismuth  and  silyer  33.0  to  48.0 ;  Tellurite,  doubtful . 
^V^pluroite— A  silicate  of  manganese  of  an  ash-gray  color,  occurring  both  mas- 
sive  and  granular. 
'I    fFerMaii— Symbol,  Tb.    See  Gadinollte. 

^  "Tf^t^radyinite— Bismuth,  with  Tellurium.    Telluride  of  bismuth. 
„  ^l?et^rahedrite— Fahlerz,  Gray  Copper.    This  mineral  is  a  double  sulphide  of 
"  copper  and  antimony,  of  which  there  are  numerous  varieties. 

.    fnaallinn — An  alkaline  metal,  closely  resembling  lead  in  color,  denHity,  niid 
softness,  but  in  its  chemical  relations  similar  to  the  alkali-metals  putasuium 
^  :         and  sodium. 

-^"^nEenardite— Anhydrous  Sulphate  of  Soda;  composition:  Soda  66.3,  Sulphuric 
Acid  43.7=100. 
-^  Tkomsoiiite — A  mineral  of  the  zeolite  family,  occurring  generally  in  manses 
of  a  radiated  structure,  and  glassy  or  vitreous  luster.    It  consists  of  silica, 
" '  '■'         alumina  and  lime,  with  some  soda  and  water. 

-^'  Thorite — ^A  massive  and  compact  mineral,  resembling  gadolinite.    It  contains 
""^  68  per  cent,  of  the  rare  earth  thoria,  combined  with  silica. 

^4<  ^nkoriam — A  heavy  gray  metal,  which,  when  heated  in  the  air,  takes  fire  and 
■--''■         burns  with  great  brilliancy,  being  then  converted  into  thoria. 
^^  Xlironbolite— An  opaque  amorphous  mineral  of  a  vitreous  luster,  and  of  an 
•^'  emerald  or  dark-green  color,  consisting  chiefly  of  phosphoric  acid,  oxide  of 

copper  and  water. 
^^  nrhurinslte — ^A  tough  mineral  of  an  olive-green  color,  pearly  luster  and  argil- 
laceous odor,  consisting  chiefly  of  silica,  protoxide  of  iron,  peroxide  of  iron, 
'^'^  alumina  and  water. 

^^  Tieinaniiite — Selenide  of  Mercury. 

Xin — Cassiterite.    A  white,  soft,  non-elastic  metal,  very  malleable,  fuses  at  442^ 
^  Fahr.,  and  has  a  specific  gravity  of  7.3;  see  Cassiterite 

*'    'nneal— (See  Borax)— Crude  Borax  as  it  is  imported  from  the  East  Indies,  in 
— !  yellow,  greasy  crystals. 

Vitanite  or  f^phene— Titaniferous  Iron,  found  in  iron  sand;  sphene  is  found 
in  small  hair  form  crystals;  see  Sphene. 
-i     Titaniam— A  metal  of  a  deep-blue  color;  it  occurs  in  different  states  of  oxida- 
tion or  intermixture,  in  various  parts  of  the  world.    The  ores  of  this  metal 
are  called:    latrine^  Merutchaniie,  NigrirUt  Octahedrite,  Rutile  and  Sphene. 
' "     VopaB — A  mineral  occurring  in  rhombic  prisms,  generally  yellowish  and  pellucid, 
also  colorless,  and  of  greenish,  bluish  or  brownish  shades;   sometimes  mas- 
sive and  opaque,  and  consisting  of  silica,  alumina  and  fluoric  acid.     It  is 
highly  valued  as  a  gem. 
nTopazolite— A  variety  of  precious  garnet,  of  a  topaz-yellow  color,  or  an  olive- 

green. 
tourmaline — ^A  mineral  almost  Invariably  found  crystallized,  of  all  colors, 
from  opaque  black  to  nearly  or  quite  transparent  colorless.  The  usual  colors 
are:  black  (Schorl), rerf  (Bubellite) ,  &{ue  (Indicolite),  vreeTi  (Chrysolite),  Aowcy- 
yellow  (Peridot),  colorless  (Achroite).  All  the  tourmalines  contain  boracie  arid 
from  3  to  10  per  cent.  Composition:  Alumina  3G.0,  Binoxide  of  Manganese 
6.14,  Boracie  Acid  6.49,  Flourine  2.0,  Lime  0.8,  Magnesia  2.8,  Potash  038,  Ses- 
quioxide  of  Iron  7.14,  Silica  36.71,  Soda  2.04=99.28. 
^Frap — A  heavy,  igneous  rock,  of  a  greenish-black  or  grayish  color,  consisting  of 

an  intimate  mixture  of  feldspar  and  hornblende  or  pyroxine. 
^Triphyline — A  mineral  of  a  grayish-green  or  bluish  color,  consisting  of  the 

l^osphates  of  iron,  manganese  and  lithia. 
Triplite— An  imperfectly  crystallized  mineral,  of  a  dark-brown  color,  consisting 

of  phosphoric  acid  and  the  oxides  of  manganese  and  iron. 
HTrona— Sesquicarbonate  of  soda.    This  mineral  is  found  with  gay-lnssite,  salt, 
thenardite  and  tincal,  in  many  different  localities  on  the  Pacific  Coast.     Com- 
t- .  position:    Carbonic  Acid  40.2,  Soda  37.8,  Water  22  0=100. 

*        nPafti— A  soft  or  porous  stone  formed  by  depositions  from  water,  usually  calcareou&« 


*"A  T'r/r:  vKKAT  PYRAMID  JEEZEH 

Tb«C^C*»— V  •  i-rta*.    f  im.v:*!. v-:r« color. coiufdenble  Inster,  brittle. netdf 

X*  i%s-X  L:f  9^  .'     %-\  •.--irxL  v.iz.  rxtrcsiti  diJiLciiltf ;   spedflc  grayity DfitrlTi: 

»'.*«.•    I..-  i  'V    '.LTk.:-:'^-—. 
Tlir»ecli.'rT«r^ifk  ntaerml— Tel!  :▼  Snlphate  of    Mercnzy.      A  Tdkn  > 

**.:  .-  --^y.  *f\i  :i  i  t- ;-^T»:f=»  :f  tte  proluside  of  mercury  and  1  eqniTileri 

cf  *^'.7iir-.:  *s.'. '..    1:  :*  z-.  t  ?.  ui;«i  la  narcrv. 

rn««fc*— ^  ~---^    -  *  r^-v'-iliAr  b'.Tiiih-fcT^en  color,  occnrring  In  renlfora 
•■.i<s-#.  w.'.i  »  :.  •??■  lialiirfi  *;  iussrepiible  of    a  liit^ii  polish,  andwha 
'.-.,. -.'.>■  o. '.  T^-l.  j_  :  ■■'.  --jTr^ -^r- i  i«  ft  jc^ni;  C'alaJte. 
T>  r^litV— A  ^nr.*:  .  fUT.  -.-ry  *-   -.'.e  uuneral,  cf  a  ffreen   color,  and  pearly  or 
\".:r,'  ■-:*  '.--:-?.      ■_>-4cii:^  wjurlj  at  an«nic  add*  oxide  of  copper,  carlyjiiate 

Ulexlt^— P-  n:e    -i   Li=;-.  p.r-=atrocalcit»,  OottoD  Balls,    Natroborocaldte, 

S  t^TOi::  -.  r-.'^i*".!::.  !•_:*.  ttc.    This  enzioos  mineral  was  first  f omul  in 

iL:  N.-.cT  Vr  .1*  .i  Ftr:.  :z  *-^^l  q-*ntitie«.    It  is  a  natural  hydrated  borite 

c:  ::"-..t5  i::.;  *■  -la.      w.  i".;-  «:-  '.  7  L':=x,  u  as  foUom:     Boracic  Acid  49.5,  Lim« 

I'.j.  >.>.'.4  ?>.  Wi>r  _■-  -:  *:. 
I.'llnnn1lit«^— v  Ir.:::^  v.  -.'--riloi  a  vre^I.fny  color  and  metallic  luster, con. 

s:5::"^«  .  i  x'-V.:.    ■  v,  ir^-u::.  :.:-iel  »»:d  siiver. 
Vni^i■lt^^— F;:-..t::-^.LT.  lu  ^re  :;  uranium;  see  Pitchblende. 
l■r•nit«^— -K^-re  ^-f  ur*=.: ■-:::.  of  a  bright-foeen  or  vellow  color,  and  follattd 

i:ie  :l.:.-4.    Tie  crr^a  var:rtj-  c»"»t:«:#i*  of  oxide  of  uranium,  piiosphoric  acid, 

a::>,l  o.-2*y^r.  s-.i  :»  .;  x'.'.vd  cz.%'.:  Iiicr  or  copper  nranite. 
CpanlUHi— A:::t:al  ^l:#s.:vTr*i:a  the  mineral  called  pitchblende,  in  which  it 

exists  as  an  oxide.  w:rb.  ^  \:  :■?  cf  ir.n.  acd  some  arsenic,  cobalt,  lead,  sulphur 

and  rino.    Is  ON:ou.rs  al«  '  :r.  *jrs=.:T<r.  and  uran-ochre,  and  a  few  other  mineraU. 

Color  rfvi d: *h-br.-' wn :  I ::< * ►  r  ti:r  talli .* ;  form  crjTStalline. 
Vanadinite— rbe  ci-.neral  vmadate  of  lead,occuzringin  yellowish  andbroini. 

isb.  Lcxaj:c::al  v"ry<:Als. 
Tanadium— \  n::::al  havicf  a  white  color, and •  stroniT  metalllo  luster.et. 

treaiely  brmle.  rf  *en:blini  silver,  but' more  like  molybdenum. 
Variarite— An  .rP^^^ii^Te^n  'mineral  occurring  in  reniform  masses,  and  coiuist- 

ing  chiefly  of  alumina,  phosphoric  acid  and  water. 
Vauqnelinf  Ce — Chiomate  of  copper  and  lead,  of  various  shades  of  green. 
Vermirniit^— A  mineral  having  a  granular,  scaly  structure,  and  resembling 

steatite  in  appearance;  consisting  chieflv  of  alumina,  magnesia  and  silica. 
VeHavianite— Idoorase.    Is  a  silicate  of  alumina,  iron  and  lime. 
Vivian  lie — ^A  phosphate  of  ir?n  of  various  shades  of  blue  and  green ;  the  min* 

eral  is  that  variety  known  as  blue  in-n  earth  or  native  Prussian  blue.    Cudi- 

position:  Phosphoric  Acid  2S.3,  Protoxide  of  Iron  43.0.  Water  28.7sl00. 
Vofborthite — ^^'anadate  of  Copper.     A  mineral  of  a  green  or  gray  color,  con- 
sisting chietiy  of  vanadic  acid,  oxide  of  copper,  lime,  and  water. 
VolffePlte— Antimony  Ooher,as<'.viated  with  other  antimony  orea. 
Yoltzite — A  rose-rt:d,  yellowish  or  brownish  mineral,  occurring  in  impIaatM 

spherical  globules,  and  cousistiuff  chiefly  of  sulphnret  of  sine  and  oxide  of  ziuc. 
Valpinite — A  variety  of  anhyilrite,  containing  some  silica  and  presenting  t 

grayish,  white  color  and  high  luster. 
l\'ad— Bog-manganese.    An  earthy  oxid'  of  manganese,  or  mixture  of  different 

oxides  and  water,  with  some  oxide  of  iron,  and  often  alumina,  baryta,  lima, 

or  silica,  and  including  severid  varieties ;  sometimes  applied  to  Plumbago  or 

Black  Lead. 
Wasiierite— A  phosphate  of  magnesia,  resembling  the  Brasilian  taj:«z. 
WalehO'V^'ite — A  resinous  substance  occurring  in  yellow,  translucent  masBes, 

often  striped  with  brown;  formerly  called  Retinite. 
Wari9i'irkite — A  dark-bpivi-n  or  black  mineral,  consisting  chiefly  of  b.-^rarir 

aHd,  titanic  acid,  niaprnesia  and  oxide  of  ir>>n. 
Wheel-Ore— An  opaque  mineral  of  a  steel-gray  or  black  fX>lor,  and  metallic 

luBter,  consisting  chiefly  of  antiniouy,  copper,  lead  and  sulphur. 
Whewellite — A  l)rittle,  crystalline  mineral,  consisting  chiefly  of  oxalaie  of  li:"*. 
Willemlte—Anhydr'ius  Silicate  of  Zinc.    A  mineral  of  a  resinous  luster  aui 

yllowinh  r-ol<;r,'con>:i  sting  chiefly  of  silicate  of  zinc. 
M'tilfram — TuiiKstHt<j  <>f  iron.    An  ore  of  tungsten;  color  brownish  or  grayish- 

lilai-k,  and  suh-uM'tallic  in  Inctcr.    It  occurs  massive  and  crystallized,  and  in 

coii«'ftnlrlc.,  lunif-llnr  con'Tfti'tus. 
M'uifeiilte— Molybdatcof  lead;   occurring  in  small,  perfect,  tabular  crystal:*. 

y«-llowiHh  colfjr,  with  a  Hpecific  gravity  of  from  6  to  7 
^5'lotlle— An   ojiMquft,  glininu-ring,  delicately  fibrous  mineral,  of  a  light  or 
'Inrk  w'M»'>-brown  or  Honif-tiincs  green  color,  consisting  of  magnesia,  leiiqul- 
^     *»xl(l«  of  Iron,  silica  and  water. 

^•*  rocerltc— A.  mineral  of  a  violet -blue  color,  Inclining  to  gray  and  t*  hlte,  or 
M«iii|f.i||iifH  wbif<' om'ddiHh-brown,    It  consistn  of  lime,  sesquioxid'   'if  cer* 

'uiii,  yttrla.  and  hydro-fluoric  acid. 
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Snpiilenen  tal  Iilat  of  8»bic  New  Varieties  sr  Mlncrats. 

A»iie»ite-Cart>onale  of  bisraulCL 
ASri*olU«-Sin™teof  bismuth^ 
SSlmiklte-Antimonide  ttf  Bilvep, 
Ar«yrodite-«"lpl''^«  or  sUyer  and  jtermai 
Ar«eiM>«<^>>tlte-Aisenide  of  silver. 
AraCBBUbite— Hydrous  arsenate  of  antimo; 
Baryall— Eilicaie  of  lead. 
■elonMrtt©— Molybdate  of  magnesium. 
CobaltomeBlt*— Selcnile  of  cobalt. 
Col  Wftdolte— Tellurtde  of  mercury. 
BdlaoBite— Oxide  of  tllanlum. 
KSKonlte-rBUlcate  of  cadmium. 
Verr«tell>rlt«— Tellurale  of  Iron. 
l^l  In  bite— Hydrous  arsennte  of  manganese. 
H Buksite— Sulphato-carbonsle  of  Fiodium. 
Homfttrdite — Antimonlde  of  copper. 
M antllltc— Acaenlde  of  silver. 
If  ydi«psyrlte— Oxide  of  merouiT. 
KrraDerlte-Telluride  of  eold.  silver  anrl  r 
UBli*»rdIte— Hydrous  arsenate  of  alumlnv 
»»ogMiwilte— Protoxide  of  manimncs- 
KelaavMlderlt*— -Uydroua  Blliente  of 
■tetastlbnite— Red  sesqi- ■—'-'■•-'-  -'  ■ 
JH  oly  bdomenlte— Selen 


.phide  of  Bi 
>flcnd. 


Jiitrrtwlte-Nitrateof  b£  ^  .  .  , 
Pl»»»»li«rmny lite— Hydrous  nhosphnlc  of  n 
■•••Bdobroolilte-Tllanale  of  iron. 
lUndlte-Hydrous  carbonate  of  cfllrtiim  and 
RedlBBtonlte— HydroiJc  sulphate  of  chromli 
Relmlte— Tunirstate  of  Iron. 
8lderaw>t--Nitrlde  of  iron. 

5£h»ep«Cob»ltite-Carbonate  of  oohalt. 
SpodlOrtte-FlutvphOBphate  of  calcium. 
«tiit«lte— Tellurido  of  silver. 
Toe«r»«llte-Iodide  of  sliver  and  mercury. 
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lnicr«*dl«*al»  oT  Ordloarj  Food  ?latrrlala.  such  as  meat.  fish,  effgi, 
;. ,  .-.-..  ■.■....-_:.  -•,...  ■.'.,•.  *■!":  ..':  5.--  -  — A>  -...e  b«>::*"S  of  meat  and  fish.shellsof 
I.  .:.-•..  -ic.:  A  p.,*...": ..;-.  •  .-.i':  at  ■■•■ii-j.:.  i^v.*.  K'UbU  |K>rffon.— As  the  flesh  of 
■  -.,:  :.:,■•  :.,:..  •;.*:  ■*:..:■?  !i:.  i  y-:ic  o'  *-i:\f-*. -vheat  duur.  eie.  The  edible  portion 
•  ,.-.•••  ',f  ..  '«v.-  t:.i  ■■  •  ■■:■'.'.  '  '  -  •'  ..  r  ■  •.:r.fnU.  The  principal  klndsof  nu- 
!■.■..'■  ..'./r  ■':.-■.*.- ;..'■•//-,'*..■.  •■<  •■■■;  ':. ''-■jr<-.#.u:id  mi/i^iaf  matter*.  The  water. 
r-'  -.  li.'.'j  ".  -  ;  'A  -^;-.— 1  :..-.i".  ii-  1  .■■"i-  ur»r  called  non-nutrients.  In  com  pari  ni; 
t:.'    .  ..■*•■•: '.f'-rf-r-:.*.  f  ■/'-»- S  r:.;i:-r:..ls  f  r  iiv-irishment  they  are  left  oat  of  account. 

f  ttfiilllar  Kxamplei*  of  Compounds  of  each  of  the  foor  principal  classes 

I-.  ',  1 1  J  ■..    yv'y''<*//.'.— J"y'//.i/"«i'^.  e.  ?..  albumen  white  of  egrgs);  casein  (cord>  of 
ll......  ii.y'.--lri,ifiif  r,;i-l.ji,f  n.-i-«-!..   ^-jiti  mi-:ii  ;  gluten  of  wheat,  etc.    GelatinoUU, 

t-.i'  I  ',iluj(i  fj  of  t'fj'l'iiH:  fl—. -in  of  t>i.'t:»-s.  which  ylold  gelatin  or  glue,  etc.  Meots 
ii  .']  fl  :ii  <<iiit;iiii  v<-ry  sdiuil  '|ii:iiitlti-s  of  son 'ulli*d  * 'extractives.'*  They  Include 
I-  f  .i>.ii  jurl  iilli<-'l  '■•iiiiii'fiiii'l><,an<i  urc  the  chit^f  ingredients  of  beef  tea  and  meat 
i-/  •  I  ..<  I .    'I'lK-y  f.'oiiiaiii  iiItroK*-!!,  iiii'l  heiK.-f  ure  commonly  classed  with  proteiu. 

/  '//■!.  <•■  K  .  ffit  of  iiiciit;  fat  M)iiit<-ry  of  milk:  olive  oil;  oil  of  corn,  wheat,  etc. 

f>iih'ifiitiinihn,f.  ^.(Hiiuiir,  Htar<'h,Cflluloso  (woody  fiber),  etc. 

M.miiii  /;i<///«'/-^,  c.  K-,  |>li'i«<phut<'of  lime,  nodlum  chloride  (common  salt),  etc. 

«%!•«■  In  Wblrli  FiMvd  ■»  Uned  In  the  Body.— Protein  forms  tissue 
/ii.i>  i<  !••,  'i-iifloii,  '•to.,  iiii'l  fat  J  and  serves  as  fu(*l.  Fats  form  fatty  tissue  (not 
in  I  A.I  ■■-,  <-<'-  )  and  Hi-rv<'  as  fuel.  <;arbohyd  rates  are  transformed  in  to  fat  and  serve 
.1  -  till  1  All  vli'lil  f-iii-fKy  In  form  of  heat  and  muscular  strength.  In  being  them- 
III  II  iitiiiii-il  lo  yti-ld  iMHTKy  the  nutrients  proKH't  each  other  from  being  con< 
niiiiii  ll  'I  lii-iMiili-in  and  fats  of  txxly  tissue  arc  usi>d  like  those  of  food.  An  ini« 
iMiiiiiiil  inii»r  ihfiarlmhydratfMund  fats  1«  to  prot«»ct  protein  (muscle,etc.)  from 
« >iiiiiiiiiii'ii"i'  >'<><"l  Nopplli'H  the  wants  of  tliu  hoily  in  seyerol  ways.  It  either 
In  iiii-il  III  '•'iiii  I  III'  tlH-itifsand  lluidsof  the  body,  is  used  to  repair  the  wastes  of 
liahiii-i  Innliirfil  In  Ihi*  hody  for  future  consumption,  is  consumed  as  |fael, its  po> 
liiiinnr«ini'iNV  iM'hiK  liunHfornii'd  into  liiMit  or  niutuTUlur  energy,  or  other  forms  of 
•«iiiii  V  ri«i|(iirsd  hy  ttn^  luMiy,  or,  In  brlug  consumed,  protects  tlssaes  or  other  food 
friiaitHiiisuiii|itlou. 
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CANALS  OP  THE  WORLD. 

Depth  of  Canalf  io  the  United  States.— Ogeechee  Canal,  Oa.,  3  feet ;  Oalyes* 
iton  and  Brasos,  Tex.,  Z%  feet ;  Black  River,  N.  Y.;  Hocking,  Ohio;  Ohio  Canal ; 
and  Walhondlng Branch,  Ohio,  each  4  feet ;  Des  Moines  Rapids;  Morris,  Pa.,  and  N. 
J.;  and  Santa  Fe,  Fla.,  each  5  feet;  Miami  and  Erie;  and  Susquehanna  and  Tide- 
water, Fa.  and  Md.,  each  5^  feet;  Champlain,  N.  Y.;  Chesapeake  and  Ohio,  Md. 
,  and  D.  C;  Company's  La.;  Delaware  and  Hudson,  N.  Y.  and  Pa.;  Delaware  Di- 
vision, Pa.:  Dismal  Swamp.  Va.  and  N.  C;  IlL  and  Mich.,  111.;  Lehigh  Ceal  and 
Nay.  Co.,  Pa.;  Muscle  Shoals  and  £lk  River  Shoals,  Tenn.*  and  Pennsylvania, 
Fa.,  each  6  feet;  Schuylkill  May.  Co.,Pa.,6i^  feet;  Cayuga  and  Seneca,  N.  Y.;  Dela- 
ware and  Raritan,  N.  J.;  Erie,  N.  Y.;  111.  and  Miss.,  111.;  and  Oswego,  N.  Y.,  each 
7  feet ;  Albemarle  and  Chesapeake,  Va.  and  N.  C,  7%  feet;  Chesapeake  and  Dela- 
ware, Md.  and  Del.,  9  feet;  Augusta,  Ga.,  11  feet ;  Welland,  connects  Lake  Onta- 
rio and  Lake  Erie,  14  feet;  Portage  Lake  and  Lake  Superior,  Mich.;  and  Stur- 
Seon  Bay  and  Lake  Mich.,  each  15  feet;  Sault  Ste.  Marie,  St.  Mary's  River, 
lich.,  18  feet ;  St.  Mary's  Falls,  Mich.,  21  feet. 

The  Harlem  River  Ship  Canal,  connecting  the  Hudson  Rlyer  and  Long 
Island  Sound,  by  way  of  Spuyten  Duyyil  Creek  and  Hariem  Riyer,  opened  for 
traffic  June  17, 1895,  and  cost  $2,700,000. 

New  York  Canals.— The  whole  number  of  tons  of  freight  carried  upon  the 
state  canals  during  1897  was  3,617,804  tons,  as  compared  with  3,714,894  tons  for 
1896. 

St.  Mary's  Palls  Canal.— Gross  tonnage  for  1897,  was  18,982,755  tons,  against 
16,239,061  tons  in  1896,  and  15,062,580  tons  in  1895. 

Baltic  Canal —Also  called  the  "North  Sea  and  Baltic,'/  and  "Kiel"  Canal. 
The  traffic  from  Apr.  1, 1897,  to  Mar.  81, 1898,  was  23,108  vessels,  with  a  net  car- 
rying capacity  of  2,469,795  registered  tons,  against  19,960  ships  and  1,848,458  tons 
in  the  previous  working  year. 

Manchester  Canal.— Cost  about  $77,000,000.  The  sea-going  tonnage  for  six 
months  ending  June  30, 1898,  was  979,992  tons,  as  compared  with  783,2<S0  tons  dur- 
ing the  corresponding  period  of  1897,  while  the  barge  traffic  was  193,888  tons, 
against  173,930. 

Suez  Canal.— This  canal  was  opened  for  traffic  in  1869,  the  English  Govern- 
ment acquiring  by  purchase,  Nov.  25, 1876,  shares  to  the  amt.  of  £4,000,000,  the 
present  value  of  which  is  (Jan.  1, 1899)  £24,435,000.  The  total  length  of  the  canal 
IB  99  miles,  with  a  width  of  327  feet  for  77  and  196  for  the  remaining  22  miles ;  the 
depth  is  26  feet  throughout.  By  an  agreement  signed  Oct.  29,  1888,  the  canal 
was  exempted  from  blockade,  and  vessels  of  all  nations,  whether  armed  or  not, 
are  to  be  allowed  to  pass  through  it  in  peace  or  war.  It  cost  9102,750,000  to  con< 
struct  it.  For  the  year  1895,  the  receipts  were  $15,147,184,  received  A*om  3,434 
vessels,  with  a  net  tonnage  of  8,448,383.  In  1896,  receipts  $15,787,046 ;  vessels 
passed,  3,409;  net  tonnage,  8,560,283.  In  1897  receipts  $14,129,122 ;  vessels  passed, 
2,986:  net  tonnage,  7,899,374.  For  the  first  six  months  of  1898,  the  receipts  were 
98,636,920  in  dues,  from  1,792  ships,  with  4,842,078  net  tons. 

NlcaraguaCanal.— Projected  to  connect  the  Atlantic  and  Pacific  Oceans,  using 
the  waters  of  Lake  Nicaragua.  The  total  distance  from  ocean  to  ocean,  169.4 
inUes;  depth  of  canal,  30  feet;  least  width  at  bottom,  100  feet;  time  transit  from 
ocean  to  ocean,  44  hours;  length  of  Lake  Nicaragua,  110  miles;  average  width, 
40  miles;  surfietce  area,  about  2,600  square  miles;  area  of  watershed  of  lake,  about 
8,000  square  miles.  Estimated  cost  of  construction  of  this  waterway  by  the  Nic- 
arag^ua  Canal  Commission  was  $125,000,000;  time  required  for  construction,  5 
years.  Distance  from  N.  Y.  to  8.  F.,  Cal.,  by  water  via  Cape  Horn,  14.549 :  by  the 
Nicaragua  Canal,  the  distance  between  the  same  points  will  be  4,907  miles,  a 
saving  of  about  9,642  miles.  Distance  from  N.  Y.  to  the  Pacific  Ocean,  via  the 
Nicaragua  Canal,  2,519  miles;  to  San  Francisco  via  R.  R.,  3,250  miles;  to  San 
Diego,  t;{a  R.  R.,  8,172  miles;  toTacoma,  Wash.,  3,209  miles;  to  Victoria,  B.  C, 
3,619.  Distance  ftom  N.  Y.  to  Manila,  P.  I.,  via  S.  F.,  Cal., rail  and  water,  9,250 
miles;  via  Nicaragua  Canal,  11,746  miles;  via  Suez  Canal,  11,565. 

Pamuiia  Cenol.- Length,  463^  miles ;  estimated  time  of  transit,  14  hours.  The 
canal  is  practically  finished  from  Colon  to  Bujee,  14  miles;  this,  however,  is  the 
least  expensive  part.  The  great  trouble  is  in  passing  through  the  Culebra  Ridge. 
The  width  of  the  canal  will  be  124  feet  at  the  top,  and  72  feet  at  the  bottom, 
except  thiongh  the  ridge,  where  it  will  be  78  feet  at  the  top  and  29  feet  at  the 
bottom,  and  30  feet  in  depth.  About  $297,000,000  is  estimated  as  having  already 
been  expended  on  the  eanal,  resulting  in  the  accomplishment  of  about  40  per 
cent  of  ttie  entire  amount  of  excavation  that  will  be  required.  Time  required 
for  completion,  about  ten  years. 


;).)S 


THE  GKKAT  PYRAMID  JEEZEH 


CA^AJLM  {IX  OFKRATIO^)  IN  THE  USriTED  STATES, 


Canals  by  STAXi-a*. 


Points  Connectod. 


Built. 
Enl'rgd 


•••••••••••••   ••••• 


Del.  City— Chesapeake.. 
Waldo— Melrose  .•», 


Savannah  R.— Augriista.. 
"        **— Oge'ch'eK 

Chlca«ro— La  Salle^M.^.. 

X.  Orleans— Bayou  St  J. 
MLhs  II.— lAke  Salvador, 


l>^lni»'nre. 

Ohe«apeak6  <fc  Del.  *  f 
Florida. 

aanta  F6  * ~. 

OeoririA. 

Au^tiHta  Ciinal  f... 

Oifeechee  "^...mmm 

Illinoin. 
111.  <fc  Mich.  Canal  f. 
I^oulMianA. 
("aroiidiih't  C.  <fc  IS'av.Co.  :. 
C()nii>»i'>y'8  Canal  f  .....m.m.. 

Harvey's  Canal  t..~ ..-•... 

Orit'iiiiH  Hank  Canal  {........« 

Tagliaferro  ( 'aiuil  t...«— -.— 

:tl»r:»'lnn<l. 
f'hesain-ake  A  Ohio  *..«, . ... 
biisciUfhaima «ft Tide-water--,  l»a.S.L.— JlavredeOrace 

Mich  Ik  An. 
L.  S.  Sljip-oanal,  K.  <ft  I.  Cc^lL.  Riiperlor— Porta^  L.. 
JSt.  Marv's  Falls  *  f................  SLMary'sF— IS.Mary'SK 

3few  Jersey - 
DcU  and  liarltaa  *  f.......^..... 

"       "         **        feeder , 

Morris  Canal  &  Banking  C'«) 
Viu  ^'e(*k  Canal  f  & ...,.»  » 

New  Yorlt. 
Black  lliv»T  Canal  <ft  I OO-.. 
Cayuga  <fe  Seneca  *...... 

Chaniphdn  Canal 

Del.  A  Hudson  ♦, 

Erie  Canal  A.. 

Oiuida  11.  Improvement. 

Oswego  Canal 

Norflt  Carol  inn, 
Albemarle    <&     Chesjipeake 

(X.  Cent)  fir  f 

Falrlit'ld  C.  <fe  Turnpike  Co. 
New  Jierne  <fe  Beaufort*  t» 

Ohio. 
Hoeklnjf  Canal...... 

Miami  *  Krle  *  A 
MiisUiiigum  Improvement 


N .( )rlean8— Ponchartr'ii 
MLss.  II.— Bay.  Baritaria 

Wash.,  D.  r.— Cnraberl'd 


X.Bmn8W*k— Bordenfii 
Bull's  Island— Trenton. . 
lOaston,  Pa.— Jersey  C'y 
Sulum  Creek— Del.  XL, 


•  •••••••••• 


••••  •••••••••••«••• 


«—••—>•■•••■>•• 


Rome— Carthaye.....^^... 
Moniesnma— C.  <fc  S.  Ii's 
Whitehall— Waterford... 
Honesd'le,  Pa.— Rond'ut 
A 1  bai  1  y— Buffalo ., 
{ It's  Point— Brewerton. 
Syracuse— Oswego 


1877-1880 

1847..  . 
182»-18IO 

]8864Be 

1847...... 

1832-1835 
1880-1881 

1828-18S0 

1839.... 

1868-18781 
185^-1855 

1834-1838 

Iooo...M.. 
1825-1840 
1800-1872 

1888-1861 
1825-1855 
1817-1870 
1826-1828 
1817-1862 
I8:)9-1850 
1825-1862 


Len^rth 
Mlle& 


Cnnjook  Bay— N.  River. 
Allig'trll— Mat'musktl. 
Clubfoot  Or.- Newp'rtK 

Carroll— Xelsonvllle  ...« 
( Mncinnati— Toledo......... 

Zanesville— Marietta. 


Oiiio  ( 'anal  h „ |(  leveland —  Portsmouth 


•  ••••••••••••• 


Walhonding  Branch......... 

Oregon. 

Willamette  T.  «fe  Locks  Co.  i 

P4>niiH.Tlvani». 

Delaware  <fe  Hudson  '•'........,. 

Delaware  Division  * 

Lehigh  Coal  A  N.  Co 

Monongahela  Nav,  Co.... 

Mnncy  Canal  Co.„*,.,..«... 

pel  in.  Canal  Co.  t  ..„.. ..... 

i*  •»        •*  J 

u  •*        **  k 

M  <t  M     2 

««  M  •«     ^'f^ 

«4  M  «t 


••••••••t     ••••••••■ 


Uochester— Roscoe. 
Oregon  CIty.«. .-.. 


(See  New  Vork)... 
Kasion— Bristol...^,  ,„ 
( 'oalport— Easton>. 
i'itlsbnrg— Geneva 
Mnncy— Pen n,  Canal..MM 
("oluml)ia— Duncan's  Isl. 
Clark's  F'v— X'nmberl'd 
X'umberrd— Wilkesb're 
Ju  nction— Hun  tingdon.... 
X'umberl'd—  Flem'ffton 
Clark's  P"y— Mlllersburg 

Mill  Creek— Phlla.. 

('olnmbia— Md.  St.  Line. 
Middletowu— Reading.^. 


1855. 
1880-1882 

1825-1835 

18:5-1835 
1843..M.. 

187& 


14.00 

10.50 

9.00 
10.00 

U&OO 

2.00 

aoo 

6.75 
6.50 
1.75 

179.50 
15.00 

2L12 
1.02 

44.00 

22.00 

103.00 

2.02 

8S.S0 
24.77 
81.00 
83.00 
865.48 
/  20.00 
18.00 


1826-1828 

looU. ...... 

1819-1821 
1838-1844 


Rchuylkill  Nav.  Co 

Hus(iuehaniia  A  Tide-water '•' 

Union  Canal  Co .«....«, 

Tex  AM. 

OalvcMton  A  Brazos  Nav.Co.f 

Virginia. 

Albemarle  A  Chesapeake  «+ Norfolk— Currituck 1855-1860 

Alexandria  A  (ieoi-getown  ^'  W.Wa»»h.D.  C.— Al'xnd'allH:«.. ..« 
DLsmal  Swamp  *t.~. .....  iEllz'b'th  H— Pasquofakjl'lM...... 


Galveston- Brazos  B.. 


1826-1834 

1828-1838 

1830... . 

1827-1834 

1828-1833 

1838-1839 

1816-1826 

1837-1840  0 

1819-1827 


8.50 
4.50 
S.00 

42.00 

284.26 

/   75.00 

S23.00 

25.00 

0.75 


25.00 
60.00 
48.00 
86.00 
0.75 
46.00 
41.00 
64.00 
90.00 
68.00 
13.00 
68.18 
80.00 
84.64 


1850-1851 


Total .. 


I »••••»  •■••••• 


••••••••••••a 


•••••••    ••••••••••••••••• 


•  ••••••••••••a 


Na 

locka 


15 


75 


I...* 
1 

14 

1 
46 


HOI 
11 
83 
dl07 
72 
2 
18 


6.00 


26 

m 

12 
150 

11 


C3 

67 

6 

15 
9 

7 
86 
IK 

6 
71 
43 
83 


C08tC0ll» 

stractioft 


1 8,7908 

LSOO.0eD 

6,557.ffil 

7S0,(» 

150,(W 
l^,«ll 

40itti 

ii,29o;w 

8,925,301 
4.735,ja 


r2,695.04  1,224  170,028^ 


4MII 
2,3TS.9n 

6,339;:io 

6l,609AiO 

79,«« 


lOO.OOf 
200,001 

7,144,211 

i;628.oa 

<,695.2QS 
O07,3tt 

600,0(» 


2,433ATi 

4,ono,oot 

V1.V453 


7J8i,7fl 

i2JI80.-Kn 

4,930,70$ 
8,907,ii3f 


1,6I1,»I 
1,250.0(8 
1,161^4 


•  Canal  Co.;  fship;  t  old  canal  (ship);  ?  new  camil  (ship);  |  see  Pa.;  a23 inclined  planet 
and  I'.i  llft-loi'ks;  b  Salem  Creek  Con.  Meadow  Co.;  c  exclusK'eof  25mlle8  In  Pa.;  dand 
2  way-lof  ks,  2  stop-locks  and  2  gnard-locks;  «  feeder  and  dam;  /slack^water;  a  see  Va.1 


\  branches  and  feeders;  /  K.  division;  JF  Susquehanna  division;  /;  N.  division:  IJanlata 

Viconlsco  branch;  o  now  extending  fo  NantJcoke,  89  ini*A;  8 


^vision;  mW.  brunch;  n  \V.,w....-».w  .,.»... ..,  .,,.,,»  ,v^v^w »  •»  ^^»>ivi^^»,c,  «*■»•».  r 

exclusive  of  15  m.  In  Md. ',  q ex.cluvAve  ol  o.7iK>  u\.\.u  :^.  <^\t  UxcTudlng  180  m.  aUKSk  watic> 


r. 


ANCIENT   FREEMASONRY 

Extract  from  a  Lecture  entitled,  **  Freemasonry  in  General/*  by  the  Rev> 
».  C  Wheeler,  D.  D.,  LL.  D.,  first  delivered  at  Masonic  Temple,  Oalcland, 
;■!.,  Feb.  21,   1882. 

'Free  Masonry  has  been  the  theme  of  thought,  the  object  of  envy,  and  the  subject 
persecution  from  remote  ages. 

Its  friends  have  sought  its  origin,  and  watched  its  course.  Its  enemies  Iiave  tra- 
Md  its  advocates,  maligned  its  motives,  and  impeded  its  progress,  until  it  seems 
oigage  the  attention  of  universal  man.  It  has  now  reached  a  point  where  the 
A  who  throws  light  upon  its  true  character  and  unn^Us  any  portion  of  the  end- 
■  scroll  of  its  history,  is  as  much  a  public  benefactor  as  he  who  discovers  a  law 
Witure  or  develops  a  hidden  science.  Therefore,  if  my  present  effort  shall  in 
f  measure  increase  the  sum  of  your  masonic  knowledge,  I  shall  not  have  'labored 
vain,  nor  spent  my  strength  for  naught.'  For  my  ability  to  prepare  this  lecture, 
^^Tii  indebted  to  studies  that  have  continuetl  through  mijre  than  twenty-five  years, 
Bering  which  I  have  laid  under  contribution  the  works  of  such  ancient  authors  as 
iKostris,  Misraim,  Hermes,  Plato,  Zoroaster,  Socrates,  Psrthagorus,  Solon,  Lycurgus, 
^^Uades,  Homer,  Thales,  Orpheus,  Virgil,  Hyppocrates,  Pluche,  Proctus,  Heroditus, 
■LTille,  and  Plutarch;  and  such  modern  ones  as  Rebolt,  Strait,  Macoy,  Ussar, 
j|.3der,  Mackey,  Wake,  Westropp,  Taylor,  Pierson,  Davies,  King,  Sanderson,  War- 
•3Kton,  Oliver,  Pike,  Webb,  La  Plugeon,  Zosismus,  Pansanius,  Knight,  Rawlinson, 
^^lonski,  Champolion,  and  others,  and  Hieroglyphics — to  each  and  all  of  whom 
^KXlake  grateful  acknowledgements.  My  method  has  been  to  read  with  care,  make 
Q||te8,  full,  free,  and  accurate;  then  compare,  collate,  and  arrange  data,  from 
*«Uch  to  deduce  facts  and  evolve  principles — thus  consolidating  and  digesting  all 
bocssible  knowledge  and  learning  on  this  subject.  After  all  that,  I  have,  in  my 
^»n  language,  very  seldom  appropriating  a  phrase,  or  making  a  reference,  written 
ily  discourse,  and  now  give  you  what  these  numerous  standard  authors  have 
jtught  me,  together  with  my  deductions  therefrom.  Should  you  ask  me,  'Where 
id  you  find  this  or  that  fact,  or  idea,'  I  should  probably  not  be  able  to  tell  you. 
Veemasonry,  not  only  in  the  substance  of  its  principles,  but  in  its  organized  form 
•od  active  labor,  is  older  than  any  other  institution  now  existing  on  earth.  And 
ha,t  its  honor  is  not  inferior  to  its  age,  is  attested  by  the  fact  that  the  princes 
ad  rulers,  the  highest  and  the  noblest,  the  wisest  and  best  men  of  every  age,  have 
ecm  and  still  are  proud  to  be  able  to  say,  'I  am  a  Freemason,'  as  the  noble  llo- 
iah  ever  was  to  say,  'I  am  a  Roman  citizen.*  Nor  was  the  latter  ever  a  more  sure 
rotection  from  danger  or  potent  guaranty  of  favor,  than  the  former  from  remotest 
fe»  has  been,  now  is,  and  to  the  end  of  time  will  be. 

Antiquity. — I  have  referred  to  the  age  of  the  institution  of  Freemasonry,  as 
sing  superior  to  that  of  any  other.  The  discovery  of  a  key  to  the  Egyptian 
ieroglyphics  on  the  'Rosetta  stone,'  by  Champolion,  in  the  early  part  of  the  19th 
mtury,  has  opened  the  past  in  such  immensity  as  to  confound  the  most  learned 
atiquarians,  and  to  challenge  the  faith  of  the  most  credulous.  Heroditus  says,  the 
cret  institution  of  Isis — which  the  Hieroglyphics  tell  us  was  the  re^il  origin  of 
Bisonic  mysteries — with  its  imposing  ceremonies,  made  its  appearance  simultan- 
•uBly  'with  the  organization  of  Egyptian  society,  and  the  birth  of  ]<^gyptian  civili- 
,tion-  Now  as  it  takes  about  lOD.OOO  years  for  Egypt — according  to  the  teaching  of 
»r  Hieroglyphics — to  rise  from  primitive  barbarism  to  the  zenith  of  enlightened 
wilization  and  return  to  its  first  estate,  and  as  f^gypt,  at  the  beginning  "f  Bible 
story,  had  been  twice  to  the  pinnacle  of  learning  and  art,  and  was,  for  the  third 
no  at  the  depth  of  degradation,  the  sublime  mysteries  of  Isis  must  have  been,  at 
a-t  time,  not  less  than  250,000  years  old.  With  this  state  of  facts  before  us,  we 
n  see  how  very  possible  was  the  account  which  has  hitherto  given  our  credence 
chi  a  strain,  viz:  That  the  mysteries  were  carried  to  all  the  Oriental  nations, 
>na  E©^pt  to  India,  by  Brahma;  to  China  and  Japan  by  Buddah;  to  Persia,  by 
^r&dhust;  to  Greece,  by  Metampus;  to  Crete,  by  Minos;  to  Messene,  by  Cancan; 
Thebes,  by  Methapus;  to  Athens,  by  lOrectheus;  to  Italy,  by  Palasgi;  to  Oaul  and 
ritdin  by  Gomer;  to  Mexico,  by  Vitzlipultzli;  to  Peru,  by  Manco  Capac;  and  to 
l^ea,  by  Hiram  Abitf.  The  antiquity,  therefore,  is  established,  not  only  beyond 
nibt*  but  almost  beyond  belief.  How  strangely  this  contrasts  with  the  strange  con- 
iision  of  Prof.  Moses  Stuart,  of  Andover  Theological  Seminary,  who,  in  the  days 
tlie  flfreat  Anti-Masonic  excitement,  on  account  of  his  superiority  as  an  Oriental 
liolar*  was  appointed  to  examine  into  and  report  upon  the  question  of  the  age 
tlie  institution  of  Free-Masonry.  After  several  months  of  profound  investiga- 
>0#  be  came  forward,  and  looking  over  his  spectacles  'officially  t^^jotV^cV  Xo  vs^a. 
aployers,  "Gentlemen,  I  assure  you  that  the  institution  ot  ¥te«-lR.a^oT«'5  >aa."&  tv^ 
jf«Ti«  to  antiquity."  CSee  ive-KX  p^L^^e.^ 
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Brethren,  that  Key,  f>n  that  'Rosetta  stone'  has,  throui^h  the  unlockii 
I'^'Kyptiun  IlioroKlyphicH,  opened  a  <l(K>r  to,  and  given  us  a  view  of  the  past 
that  it  was  re<'k«ine<l  h^v  tenM  of  thouHamLs  o^yearfl,  prior  to  the  utmost  s 
Prof.  Stewart 'h  imaginings  in  the  direction  of  antiquity.  And  the  fartfa 
of  that  iiK'oinpreheii'^ible  vista,  we  trace  the  footsteps  of  our  unequaled  i 
with  all  the  distinct iie^^s  of  the  most  modern  historv. 

Initiatory  I>k(;kkk  2.'),(MM)  Ykaka  B.  G. — A  brief  description  of  some  of  i 
tory  eerenionies  praetioe<l  at  and  near  the  city  of  Memphis,  (which  was  then 
riiml  seat  of  the  work)  Uo.OOl)  years  B.  C,  will  not  fail  of  interest.  (The 
<if  the  'Mystic  Tie'  will  not  ii«^d  that  I  stop  to  explain,  others  presen 
expwt  me  to.)  The  oun<lidate  satisfie<l  the  craft  that  he  wa«  worthy, 
^peiit  a  week  in  a  chamber  of  reflection,  with  a  light  diet  and  frequent 
to  purify  his  blood.  He  then  entere<l  the  pyramid  m  the  niii^ht,  descendet 
row  way.  without  steps,  on  his  hand.s  and  knees,  until  he  passed  throuj 
riH)ni,  and  into  another,  on  the  walls  of  which,  he  read:  **The  mortal 
travel  over  this  road  alone,  without  looking  behind,  be  punished  by  fire,  wate 
without  complaint  or  fear  of  death;  shall  be  brought  a^ain  to  the  light  ol 
be  prepared  to  receive  the  msrstenes  of  the  God  Osins."  At  this  mon 
Priests,  uiask(><l  with  h(>ads  like  Jackalls,  and  armed  with  swords,  by  act : 
and  nortrayal  of  awaiting  dangers,  still  further  tested  hLs  courage.  If  he  d 
ter,  lie  was  le<l  to  a  hall  of  fire,  where  were  a  burning  bush  and  other  m 
aflame,  through  which  he  had  need  to  hasten,  to  save  his  life.  Then  he  en 
a  stream  of  water  which  he  must  swim  across,  holding  in  one  hand  a  sr 
the  light  of  day  being  excluded.  He  landed  on  a  small  platform  which  i 
and  left  him  hanp;ing  by  his  arms  over  a  dark  abyss;  from  which  came  a  gi 
air,  that  extinguished  his  lamp,  and  left  him  in  total  darkness.  Thus  he 
tri<»<l  by  the  four  great  purifying  elements.  Air  and  Earth,  Fire  an(i  Water 
few  moments  he  was  released  an<l  conducted  to  the  Sanctuary  of  Isis,  wh 
a  glow  of  light,  the  Priests  were  standing  in  two  ranks,  clad  in  ceremoni 
ringing  un  ode  of  welcome,  and  congratulated  him  on  his  courage  ai 
On  the  walls  of  this  room  he  beheld  the  symbolical  representations  of  th< 
ivfi  heat  of  the  sun,  the  ceaseless  duration  of  eternity,  and  the  reproduc 
of  nature,  lie  was  then  led  to  the  altar,  and  obligated  to  reveal  what  hi 
far  learned,  to  no  «me  who  had  not  had  like  experience.  He  was  then  lecti 
adei)t,  and  >ul)je:'ted  t»)  still  further  phy.sical  trials  and  exercises,  not  s< 
test,  a.<  to  augment  hi-<  power  of  endurance.  This  d<jne,  he  was  prepar 
recoj^iiit ii»n  a>»  a  completed  novitiate,  which  took  place  with  much  i)()mp 
monv,  ami  a  hatupict,  at  which  ce-tain  grave  questions  were  |)ropoun(le 
ciiss«*<l.  Af»("-  thi>  he  was  ajjain  led  to  the  altar  and  took  another  solemn 
of  pcrj)('tual  f«'alty  arul  fratcnity;  whereupon  he  was  clad  in  a  royal 
iluctcM  throujrh  tlic  streets,  crowne<l  as  a  victor,  invested  with  the  insig 
Order,  ami  pro'daiin<'d  an  adept  in  the  sublime  mysteries,  and  was  I 
consecrated  to  a  life  of  benovolenc^e  and  virtue,  lie  w^as  also  given  a  'm 
Tliis  name  wa-^  <'imraved  upon  a  'White  Stone,*  together  with  a  certi 
siirii,  which  -toiu'  he  was  <'xpected  t«)  carry  with  him  wherever  he  went, 
man  against  evil,  and  as  a  means  of  recognition  among  the  craft.  It  was  m 
ly  to  thi^,  then  ancient  custom,  that  St.  .John,  in  the  Apocalypse,  allude^^ 
j)romisc.s  :i  'White  Stone*  and  a  *new  name*  to  'him  that  overcometh.* 
I>criod,  tlie  tragedy  of  ( )siris  was  added  to  the  initiatory  ceremonies;  giv 
initiate  some  of  tlie  most  solemn  an<l  iin[)ressive  lessons  ever  received 
teaching,  and  ilhist rating  to  him  the  great  doctrinas  of  death,  burial,  a 
rection  of  <>very  one  who  had  attained  a  fidelity  and  fortitude  that  woi 
stiffer  death  than  forfeit  his  integrity. 

AxcrKN'T  Symhomsm.  -  As  a  study,  is  marvelously  rich  in  result;  and 
tells  tales  not  exactly  to  a  fastidious  taste.  A  lady  in  any  walk  in  life, 
throne  to  the  kitclien,  regards  the  ring  on  her  finger  or  bracelet  on  her  wri 
of  beauty;  and  so  it  is.  No  cultured  mind  can  fail  to  admire  it — and  ha| 
wear(»r  in  her  ignorance  of  its  origin.  Hut,  my  lady  friend,  go  back  wit 
period  (i.OOO  years  before  the  earnest  Pharaoh  of  Egypt,  when  the  snake 
ers  deafied  tiie  serpent,  and  of  his  body  made  a  ring,  by  putting  his  t 
mouth,  and  declaring  the  circle  thus  made  to  be  the  emblem  of  eternity; 
his  form  in  their  ears,  and  around  their  fingers,  wrists,  and  ankles,  and 
nie,  if  it  were  not  for  the  fact  that  your  ring  symbolizes  your  hope  of  a 
life,  would  it  not  at  once  have  the  charm  of  its  beauty  merged  m  the 
idea  of  the  snake?  And  yet  that  was  the  real  origin  of  your  elegant  < 
*  *  *  We  are  far  more  nearly  allied  to  ancient  lOgyptian  Symbolism  th 
accustomed  to  sus|)ect.  A  case  in  point:  It  has  been  claimed  the  maki 
phaltum  floors  is  a  very  recent  invention.  And  yet  Has.sam,  some  26  year; 
earthed  an  Asphaltum  flr)or  in  every  essential  like  our  own,  in  a  room  of  a  t 
on  the  Tigris,  so  old  that  when  Moses  wrote  our  earliest  history  it  was  an 


rum." 


The  lecture  as  a  whole,  contains  nearly  one  hundred  pages  of  manusc 
required  nearly  two  hours  in  delivery,  it  is  purely  statistical,  and  shouM 
in  its  entirety  to  be  apprecialed. 


CONCLUSION. 

Sec.  103.)  There  is  no  one  thing  known  in  the  world,  or 
thereal  space  above  the  earth,  animate,  or  inanimate, 
tso  many  (known)  sciences  have  to  be  brought  to  bear, 
lonsulted,  in  the  attempt  to  elucidate  its  origin  as  the 
jat  Pyramid  Jeezeh,*  of  Lower  Egypt.  A  friend  who 
been  watching  the  progress  of  the  work  on  this  volume 
nany  months,  asked  us  a  few  days  since:  **What  has 
jnomy,  higher  mathematics,  geography,  and  earth- 
ces  got  to  do  with  the  construction  or  use  of  the  Great 
tmid  ?**  While  the  party  acknowledged  that  it  required 
straordinary  intelligent  mind  in  the  person  of  its  archi- 
In  reply  will  say:  (i.)  That  without  the  aid  of  as- 
nny,  the  builders  of  the  Great  Pyramid,  would  not  have 
.  able  to  have  found  the  geographical  center  of  all  the 

of  the  earth ;  or  a  star  in  the  northern  heavens  to  look 
1  the  (present)  passage-way,  and  light  up  the  hidden 
>ses  of  that  greatest  of  all  buildings — nor,  the  distance 
hat  Deific  orb,  the  sun,  that  practically  governs  the 
Le  universe. 

2.)  Higher  Alaihematics,  are  a  necessity  to  the  study 

thorough  understanding  of  astronomy;  and  without 

lid  there  would  have  been    no    'coffer,*    or    'King's 

nber,*  or,  even  a  (perfectly)  square  base  for  the  struc- 

in  question  to  stand  upon.  Which  silent  monitor 
ks  in  immistakable  (mathematical)  language. 
3.)  Geography — the  more  thorough  understanding  we 
ess  about  this  science,  the  easier  the  mysteries  of 
}gy  will  unfold  the  formation  of  continents,  and 
ntain  building,  together  with  the  history  of  prehistoric 
3,  and  earthquakes. 

4.)  Earthquakes — a  complete  and  comprehensive  theory 
le  phenomena  of  earth  disturbances,  tidal  waves,  and 
mic  activities,  bv  the  builders  of  the  Great  Pvramid, 
what  caused  them  to  place  that  structure  where  it 
stands.     That  point  being  the  center  of  all  the  \3kXv<V 
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of  the  earth,  is  the  reason  whv  'earth  disturbai 
seldom  or  never  visit  it.  The  few  that  have  occurred  t 
in  the  last  2,000  years,  were  so  slight  that  they  were 
a  matter  of  record. 

The  Story  that  Earthquakes  Reveal. 

Taking  up  the  subject  of  earth  disturbances,  and  ^ 
they  reveal ;  or ,  more  particularly  to  expose  what  we  d 
know,  will  say:  water  seeping  down  from  the  surface  0 
land,  and  the  flows  of  the  oceans,  to  a  bed  of  perp( 
molten  lava  in  the  center  of  the  earth ;  that  is  not  ovei 
miles  below  the  surface  anywhere,  and  within  30  to 
miles  throughout  the  Horrid  zone.'  This  is  a  pa 
theory  for  there  being  more  of  such  disturbances  nea: 
'equator'  than  at  the  poles.  The  reason  for  the  mi 
portion  being  nearer  the  surface  in  the  'tropics,'  is: 
the  velocity  of  the  earth  turning  upon  its  axis,  from 
to  east  at  the  'equator,'  is  about  1042  miles  an  1 
against  practically  nothing  at  the  poles.  This  keepi 
crust  of  the  earth  worn  away  to  the  maximum  thin 
This  is  another  proof  that  terrestrial  gravity  does  not  e> 
down  to  the  center  of  the  earth.  If  it  does  extend  ( 
to  the  center  of  the  globe  ( ?)  why  is  it,  that  the  'Missis 
river'  continues  to  flow  south  towards  the  equator,  ' 
it  is  positively  known  that  the  mouth  of  said  river, 
miles  and  over,  farther  from  the  center  of  the  earth 
at  its  source  ( ?)  and  yet  that  river  has  a  little  over  3  ir 
fall  to  the  mile,  or  over  10,250  feet,  from  its  source  t< 
Gulf  of  Mexico. 

While  there  are  more  seismic  disturbances  throug 
the  'torrid  zone'  than  in  the  'polar  regions';  then 
more  seismic  disturbances  in  the  'arctic'  than  in 
'antarctic  zone.' 

Our  theory  for  this  is:  pressure;  there  being  ] 
land  surface  (above  water)  in  the  'north  frigid,'  tha 
the  'south  frigid  zone.'  Weight  is  constantly  being  a< 
to  the  north  frigid  zone  from  its  frozen  waters;  and 
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"jfwill  indulge  in  another  theory,  that — when  the  ice  gathers 
we  in  sufficient  quantity,  the  earth  will  temporarily 
«e  its  polarity,  and  a  cataclysm  will  be  the  result. 

There  should  not  be  any  regularity  about  this  occurrence 
-jring  to  planetary  interference,  so  it  is  liable  to  vary  from 
;^,ooo  to  150,000  years. 
Most  'tidal  waves'  occur  in  the  tropics  and  are  supposed 
be  caused  by  eruptions  at  sea. 

The    'Pacific   Ocean,'    from  Alaska  to  Cape  Horn,  on 

the  west  side  of  North  and  South  America,  is  slightly 

;her  than  the  Atlantic,  on  the  east  side  of  these  same 

tinents.     The  difference  in  the  elevation  is:  the  Pacific 

about  2  feet  higher  in  Panama  Bay,  at  Panama,  than  the 

ibbean  Sea  on  the  Atlantic  is  at  Aspinwall.     The  waters 

the  Pacific  Ocean  at  high  tide  run  through  the  Straits 

Magellan  toward  the  Atlantic;  it  comes  to  a  standstill 

low  tide,  but  never  ebbs. 

//  there  is  an  tmderground  outlet  of  the  Pacific  Ocean, 

T  the  continent  of  North  America,  to  the  Ckilf  of  Mexico 

■  ^cmd  we  think  there  is)  the  elevation  of  the  Pacific  mentioned 

^aibove,  would  accotmt  for  the   'Gulf  Stream'   both  for  its 

orce  and  heat. 

Volcanoes: — if  it  were  not  for  the  looi  burning  moun- 

^-^^iitains  on  the.  face  of  the  globe,  to  act  as  vent  holes,  in  re- 

'^"^iving  the  great  force  of  molten  lava,  by  allowinj^  a  portion 

^<rto  escape,  (that  produces  the  earthquakes;  the  <rarth  would 

=*^  split  open  every  day. 

All   continents  have   been   built   ujj   from   their    w<rst 
coasts  (since  the  last  change  of  polarity)   and  sink   first 
■^.from  their  east  coasts.     But  the  changes  of  this  character, 
3f  take  place  at  very  long  intervals,  by  what  we  recogni/x*  as 
'-'    earthquakes.     However,  a  change  of  polarity  mi^^hi  sink 
a/ny   continent,  with   the   noted  exception   of   the   territory 
that  lies  within  a  circuit  of  joo  miles,  Onore  or  less;  of  the 
Great  Pyramid,  and  that  will  not  \ink  in  the  next  250,000 
years.     (See  Part  I.  for  explanatory  theory  on  this  sub- 
ject.) 
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All  mountain  ranges  running  east  and  west,  are  oldal  i 
(by  far)  than  those  running  north  and  south,  if  over  feladi 
miles  in  length.  And  all  mountain  ranges  running  norildut 
and  south,  extending  along  the  east  coast  of  each  continent,lsiu< 
are  older  than  the  chains  of  motmtains  running  north  andiser 
south,  extending  along  the  west  coast  of  each  cnbtinent;§\D 
where  500  miles  or  more  intervene  between  ranges. 

The  subject  of  the  formation  of  continents  is  too  exten- 
sive and  complex  to  treat — even  in  a  single  volume — ^much] 
less  in  a  single  article. 

A  few  notes,  however,  giving  the  exceptions  to  all 
general  rules  on  this  subject — ^will  not  be  out  of  place  heie. 
Viz: — Yucatan,  for  instance,  has  been  formed  at  (at  least) 
three  different  intervals;  the  eastern  portion  being  the 
oldest,  and  ranking  in  age  with  (a  portion  of)  Panama,  all 
of  Easter  Island,  and  Northern  Egypt.  While  the  western 
portion  of  Yucatan  is  second  in  age  of  formation,  and  we 
would  place  its  formation  to  date  with  all  the  principal 
territory  of  the  Central  American  states,  extending  from 
the  Isthmus  of  Tehaun tepee,  east  to  the  western  boundary  | 
of  Panama.  And  the  northern  portion  of  Yucatan  still  j 
later  and  ranking  in  age  with  the  Isle  of  Cuba,  which  is 
older  than  Florida. 

Our  cariJi  distiirhmice  theory  may  still  further  be  eluci- 
dated, by  a  glance  at  the  map  of  the  principal   'mineral 
fields'    of    the   world.     Viz. — (we  have  reference    to   the 
precious  metals)  gold  and  silver  are  found  most  extensive-  I 
ly  at  the  extreme  ends  or  edges  of  continents.     We  claim  ^ 
that  the  principal  depository  of  the  precious  or  heaviest 
metals,    are    at    or    near    the    center    of   the   earth,  in  a 
molten  state.     And  are  thrown  to  the  ends  of  continents, 
during  cataclysms  and  polar  changes;  when  the  earth  is 
sup])Osed  to  turn  around  in  less  time  than  the  atmosphere 
that  surrounds  it ;  thereby  disrupting  the  continents.     We 
also  believe  that  there  are  other  metals  of  still  greater 
specific  gravity  (than  gold  and  silver)  in  a  molten  state, 
near  the  center  of  the  eaT\]Vv,  \.\v3l\,  ^^  Vva^re.  never  seen;    ' 
thcv  being  tnr.  Vioaxry  to  be  ioxeed  \-o  \}cv^  ^\«\a.^^. 
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■3leferring  again  to  the  subject  of  mountain  building,  will 
:  that  the  popular  conception  is  that  mountain  chains  are 
to  the  folding  and  plication  of  strata;  "but  careful 
(say  the  great  lights  of  cyclopaedia  makers)  of  their 
cture  shows  that  these  are  but  accidents  of  structure 

xio  way  essential  to  the  formation  of  mountains,  and 
etimes  absent."     The  theories  of  De  Montlosier  and 

T*.  Lesley,  on  the  nature  and  origin  of  mountains  and 

Ueys,  and  to  James  Hall  for  further  elucidation  and 
tration  of  North  American  geology;  are  probably  the 
popular  and  best  received  of  all  writers  on  this  sub- 


But  in  the  main,  or  principal  theories  of  these  gentle- 
'^n  we  beg  to  differ. 

There  are  so  many  exceptions  to  their  theories  that  it 

^Duld  take  a  volume  larger  than  this  one  we  here  present, 

combat  each,  even  with  a  passing  notice.     We  will 

'^Xdulge,  however,  with  a  few  exceptions:  viz. — in  the  State 

^"f    Pennsylvania,    the    principal    coal   measures — ^varying 

^X"om  a  few  inches  to   140  feet  in  thickness — are  located 

^toiderjieath  their  highest  mountains.     One  of  the  most 

^>roductive  coal  mines  in  the  State  of  Illinois,  is  located 

^eep  down  beneath  a  level  plain.     And  the  most  productive 

■-aad  most  extensive  coal  mine  in  Chile,  is  located  at  Lota, 

on  Coronell  Bay,  and  extends  under  the  Pacific  Ocean. 

The  entrance  to  which  is  on  made  land,  that  rose  up  during 

a  great  earthquake  in  the  early  part  of  the  last  century 

from  the  bottom  of  the  Pacific  Ocean.     Previous  to  which, 

this  spot  was  ten  miles  from  shore.     If  the  theory  of  the 

production  of  all  coal  measures  is  correct,  that  they  were 

produced  from  great  forests  of  timber  once  on  the  face  of 

the    earth;  wherein   are   the   theories   of  these   scientific 

gentlemen  to  be  taken  ? 

In  the  State  of  Utah,  there  is  a  small  mountain  of  *rock 
salt/  that  can  be  quarried  out  like  stone;  and  yet  this 
elevation  is  entirely  covered  with  heavy  timber. 


^^  THE  GREAT  PYSAMID  JEEZ£H 

The  cuestion  of  the  geological  age  of  motintains  ill'I 
rsrofoM.  inchiding.  :^rst.  that  of  the  deposition  of  the  rodflBci 
of  which  they  are  composed,  and  second,  that  of  themiu 
uplifting  and  erosion.  Elie  de  Beaumont,  considering  on^Tti 
the  latter  question,  supposed  all  moimtain  chains  haviii|§p 
the  same  direction  on  the  earth's  surface  to  be  of  the 
age;  but  this  notion  is  no  longer  tenable^  since  a  great! 
mountain  chain  such  as  the  Appalachians,  exhibits  coft*' 
siderable  variations  in  different  parts  of  its  cotirse,  from* 
X.  and  S.  direction  in  parts  of  New  England  to  one  nearly 
east  and  west  in  other  parts  of  its  extension.  As  regards 
the  age  of  the  rocks  in  this  great  chain,  while  the  Green  and 
White  moim tains,  the  Adirondacks,  and  the  Blue  Ridge 
are  eozoic,  the  Catskills,  the  Alleghanies,  the  Unaka,  and 
the  Ctmiberland  ranges  are  composed  of  pakeozoic  sediments 
and  the  whole  Appalachian  system  was  not  uplifted  until 
after  the  defK)sition  of  the  coal  meastires. 

Electricity  and  Not  Direct  Heat  that  We 

Receive  From  the  Sun. 

It  is  supposed  that  heat,  light  and  motion  are  component 
parts  of  each  other;  from  the  fact,  that  any  two  of  the 
'trio,'  produces  the  third.  But  we  do  not  know  (at  least, 
our  principal  scientists  do  not  know)  what  heat  is.  Why? ' 
Because  our  greatest  astronomers  say:  the  *sim*  is  hot. 
It  is  not  hot;  for  the  simple  reason  that  the  nearer  vou 
approach  it  the  nearer  you  come  to  an  absolute  zero.  To 
test  it,  clime  to  the  top  of  any  motmtain  over  three  miles 
in  altitude,  and  see  there  the  ice  and  perpetual  snow.  Or 
try  a  balloon  ascension  up  to  18,000  or  20,000  feet,  and 
then  say:  that  it  gets  warmer  as  you  approach  the  sun. 
We  have  witnessed  both  of  these  experiences.  We  will 
jmt  your  query,  then  why  is  it  warmer  on  the  earth  in 
the  sun -shine  than  in  the  shade?  or  at  mid-day  than  at 
midnight?  We  will  attempt  the  solution.  It  is  an  electric 
condition;  but  what  is  electricity?  No  one  knows.  All 
We  can  at^  "^*\t\v  '\\,  '\^*.  Xo  V^xxv^^'s*  ^Jc^^^s^  SxvM\^ibIe 
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fic    substance,'    and   unilize  its  force  for  the  benefit 
"3rxnankind  where  power  and  light  are  needed.     We  desig- 
5  it  by  many  pet  names,  such  as    'upper  and   lower 
ent,'     *hard    and    soft   side,'    'positive    and   negative 
5S,*  etc. 

For  the  lack  of  a  better  appellation,  we  will  use  the 
r    terms.      Viz:     'positive'     and      'negative.'      And, 
naming  the  sun  as  the  depository  of  the  great  positive 
^>rce)  battery  of  the  Universe,  and  the  planets  that  sur- 
'\md  it  as  the  depositories  of  the  negative  force,  we  will 
cison  with  you  why  the  sun  is  not  hot. 

(i.)  Because  it  contains  only  one  component  part  of 
t,    *the   positive.'  And,  until  it  comes  in  contact  with 
^^5  opposite  force   'the  negative,'  it  is  perfectly  passive  as 
^O  force,  light,  or  heat.     The  earth  as  a  negative  battery, 
(to  the  sun)  does  not  transmit  its  force  to  any  inanimate 
Substance  upon  its  surface,  or  even  the  atmos])liere ;  and 
it  ceases  with  all  auimatc  creatures  in  proportion  as  their 
feet  are  taken  above  the  level  of  the  oceans.     (2.)  If  the 
sun  had  contained  real  heat,  instead  of  one  of  the  compo- 
nent parts  of  heat  it  would  have  been  burned  out  before  it 
had    been   in   position   six   months.     (3.)  Sunspots. — Did 
you  ever  look  at  the  sun  with  a  powerful  glass,  or  telescope 
-when  (what  are  called)  sun-spots  were  forming?  and  if  so, 
-within  one  hour  see  those  spots  increase  from  (a])])arently) 
tlie  size  of  your  thumb,  to  the  size  of  your  hand?      What 
does  it  convey  to  you  if  3^ou  believe  with  the  mass  of  scien- 
tists that  solid  matter  is  being  destroyed?     Simply  this: 
that  when  you  first  saw  the  spot  (apparently)  the  size  of 
your  thumb,  it  was  a  chasm  5,000  miles  across  it,  and  at  the 
end  of  one  hour  it  had  increased  to  the  size  of  your  hand, 
or  was  over  185,000  miles  across  it.     Docs  not  any  sane 
mathematician  knoii',  that  if  the  space  of  185,000  miles 
of  solid  matter  was  destroyed,  on  the  face  of  the  sun  to  any 
considerable  depth,  in  one  hour's  time,  that  it  would  cease 
to  exist     inside  of  a  year?     Furthermore,  the  coinbincci 
heat  of  a  ittoiiS(7//J  voLwiocs   conccniraicdi    into    one    s\)o\  ^ 
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could  not  cremate  that  amount  of  solid  matter  in  one  hourw  ^; 
time.  I  to 

The  fact  that  the  sun  has  been  known  to  exist  for  sevdil  F^ 
thousand  years,  is  evidence  that  solid  matter  is  not  destroy-^^^ 
ed.  TJwn.wJiat  is  destroyed f  Prof.  Mansill,  in  his  great^^^ 
work  *A  New  System  of  Universal  Natural  Science.' 
says:  "The  sun  is  not  hot,  but  is  covered  with  sms 
many  miles  in  depth :  and  it  is  this  substance  that  is  des- 
troyed, or  melted,  and  sent  up  in  vapor,  to  return  again  as 
light  snow,  without  any  rain  cloud,  when  cooled  off,  and 
the  sun  again  becoming  nonnal,  after  an  electrical  disturb- 
ance." 

Which  disturbance  is  caused  by  the  extra  (or  over 
balancing)  negative  force  thrown  towards  the  sun,  at  a 
conjunction  of  planets,  while  passing  from  'perihelion  to 
aphelion'.  A  similar  disturbance  is  sometimes  produced 
(although  in  a  several  million  times  milder  form)  by  a 
thunder  and  lightning  storm  passing  over  some  high  eleva- 
tion where  an  electric  telegraph  line  extends  down  into  a 
valley ;  the  extra  positive  current  in  this  case  wrecking  the 
plant — if  the  forces  are  not  separated  at  the  first  flash.         I 

Ax  Epitome  of  Mansill's  Universal  System  of  Nat- 
ural Science   or  the   Reciprocation   of 

Matter  and  the  Forces.  \ 


I 


"If  all  matter  was  evenly  diffused  through  space  there 
would  be  no  motion  of  matter.     But  we  find  the  matter 
collected  together  in  a  nucleus  as  sun  and  planets,  and 
these  present  a  system  of  motion  of  matter  through  matter. 
The  most  dense  bodies  move  through  space  and  matter    ] 
with  the  greatest  velocity  in  proportion  to  their  densities.    . 
All  planets,  comets  and  satellites  go  through  a  reversible 
change  of  motion,  volume,  distance  and  density  at  their 
perihelions   and    aphelions    each    orbital   revolution;   this 
being  effected  through  reciprocating  electric  currents  or 
lines  that  exist  and  undulate  between  the  sun  and  planetar)'   J 
bodies,  and  which  currents  axeMse^to  caxr-^  c^Ts^^Jsv^e^.^ planet-     | 
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4ry  changes  with.     These  changes  continue  from  perihelion 

X)  aphelion  and  aphelion  to  perihelion  again,  and  are  in 

-proportion  to  the  amount  of  ellipticity  in  their  several 

^krbits — the  greater   the    ellipiticity    the  greater    are   the 

-^ihanges. 

All  bodies  move  through  space  in  proportion  to  their 
<lensities — those  most  dense  move  with  the  greatest  velo- 
cities on  the  average  in  proportion  to  their  densities.  All 
matter  composing  the  earth,  or  any  body  of  matter,  denser 
than  the  average  density,  promotes  its  motion  in  the  same 
proportion.  All  matter  of  less  than  the  mean  density 
helps  to  retard  its  motion  through  space  in  the  same  pro- 
portion. 

The  motion  is  the  eqiiivolent  of  the  cohesive  mass — 
the  cohesiveness  is  the  equivolent  of  the  density  of  motion — 
or  by  this  dense  matter  is  held  cohered  together  and  balan- 
ced or  rides  on  a  cushion  of  motion.  (Or  hydrogen  at 
the  density  of  water  can  impel  a  motion  of  20,000  miles  an 
hour  through  space,  while  as  hydrogen  gas  it  could  only 
produce  a  motion  ot  1%  miles  an  hour.  This  is  on  the 
principal  or  base  that  all  matter  moves  through  space  at 
the  average  of  20,000  miles  an  hour  for  each  one  time 
that  it  is  the  density  of  water  or  any  part  thereof.) 

The  heat  which  is  supposed  to  be  received  from  the  sun 
by  spontaneous  emission,  is  in  reality  the  electricity  un- 
dulating and  vibrating  between  the  earth,  the  sun  and 
every  other  kindred  or  solar  planet,  regulating  their  mo- 
tions, densities,  volumes  and  distances. 

The  earth  and  other  planets  consense  and  part  with 
electricity  to  the  sun  and  other  planetary  bodies  while 
passing  from  perihelion  to  aphelion.  The  earth  and 
other  planets  absorb  electricity  from  the  sun  and  planets 
as  they  expand  while  passing  from  aphelion  to  their  peri- 
helion. 

All  volatile  matter,  while  receiving  electricity,  expands 
and  moves  its  own  average  distance  farther  from  its  own 
center  also  from  the  sun,  and  it  has  a  teivdexvc^  \.o  x^V-a-x^iLS^^ 


570  THE  GREAT  PYRAMID  JEEZEH 

mean  motion;  while  this  is  reversed  when  matter  parlil 
with  electricity,  it  then  condenses  and  has  a  tendencfl 
to  move  toward  its  own  center  and  the  sun  (or  center)' 
and  increases  its  average  motion  power  in  the  same  pro- 
portion . 

It  is  when  the  planets  are  about  passing  their  perik- 
lions,  aphelions,  inferior,  superior  and  longitudinal  coa- 
junctions,  or  anything  that  interrupts  these  electric  lines 
or  currents,  that  most  of  our  worst  earthly  meteorological 
disturbances  occur,  such  as  unusual  earthquakes,  volcanic 
eruptions,  great  storms  and  tornadoes  and  electric  ground 
currents  and  other  electric  phenomena — many  of  our 
epidemics  and  droughts  are  inaugurated  and  terminated 
also  excessive  rains — likewise  depressions  of  atmospheric 
temperature,  or  the  general  results  of  meteoric  irregulari- 
ties, etc.,  take  place  about  these  times. 

Matter  and  force  are  always  the  same  in  quantity,  but 
the  form  of  matter  changes. 

Kepler's  third  law  is  constructed  so  that  the  square  of 
the  periodic  times  of  the  planets  around  the  sun  are  pro- 
portional to  the  cube  of  their  mean  distances  from  the  sun. 
Kepler  also  found  that  the  planets  moved  in  eliptical 
orbits." 

Does  the  Sun's  Heat  Reach  the  Earth  as  is 
Supposed?     We  Say  No. 

[From  Man  sills  Almanac  for  ipoi.] 

''The  earth's  heat  does  not  come  from  the  sun's  cold  and 
zero  surface.  The  sun  does  not  radiate  heat  by  spon- 
taneous emmission.  The  earth's  heat  or  high  temperature 
as  maintained  about  the  tropics  does  not  come  direct  from 
the  sun,  but  is  produced  on  the  earth's  surface  by  and 
through  the  cold  electric  currents  undulating  between  the 
sun  and  earth's  atmosphere,  and  the  volatility  of  the  at- 
mosphere and  water  keeps  on  absorbing  this  cold  electricity 
and  expanding,  and  at  the  same  time  producing  a  chemi- 
cal, effect  among  the  vapors  and  volatile  elements  of  the 
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earth's  surface,  and  produces  or  generates  the  heat  or 
high  temperature  in  the  earth's  atmosphere.  The  water, 
or  vapor  of  the  atmosphere  possesses  a  powerful  electric 
absorbing  and  expanding  force  for  the  sun's  cold,  undula- 
ting electricity,  which  continues  to  permeate  and  re-per- 
meate the  atmosphere,  generating  heat  and  a  high  temper- 
attire  in  the  earth's  atmosphere.  This  expansive  force  of 
the  water  or  vapors  is  seen  when  the  vapors  of  the  water 
are  condensed  into  rain  water  of  many  hundreds  of  tons 
to  the  square  mile  for  every  inch  of  rainfall.  While  the 
fluid  is  in  the  form  of  water  and  vapor  both  the  oxygen 
and  hydrogen  appear  to  have  a  strong  expanding  force 
but  when  the  vapor  moves  on  and  about  the  earth's  surface 
and  comes  in  contact  with  the  decomposing  and  germinating 
seeds,  the  oxygen  unites  with  the  carbon  and  other  elements 
forming  carbonic  acid  gas,  and  while  rising  with  a  part  of 
the  vapor  in  and  about  the  forest  and  trees  the  oxygen  now 
leaves  the  carbon  and  hydrogen  and  thus  leaves  carbon 
and  hydrogen  in  the  wood  of  trees  through  the  influence  of 
the  cold  undulating  electricity  acting  between  the  earth  and 
sun.  Therefore,  to  procure  the  carbon  again  we  must 
cut  down  the  timber,  construct  a  charcoal  pit  or  pile,  cover 
the  pile  of  wood  with  turf  sod,  soil  or  sand,  burn  the  pile 
to  drive  off  the  hydrogen  and  all  other  volatile  matter 
or  elements;  this  leaves  tolerably  pure  carbon  in  the  shape 
of  charcoal. 

These  are  natural  and  chemical  processes  going  on  under 
the  tropic  and  in  the  temperate  zones.  If  we  go  toward 
or  near  the  poles  of  the  earth  we  come  in  contact  with  a 
cold  and  finally,  a  zero  temperature.  If  we  climb  a  moun- 
tain or  go  up  in  a  balloon  we  soon  strike  a  cold,  and  finally 
a  zero  temperature.  We  have  got  but  a  small  arc  in  which 
to  exist.  We  cannot  leave  the  face  of  this  earth  ten  miles 
at  any  time  or  anywhere  without  coming  in  contact  with 
a  zero  temperature.  The  highest  atmospheric  temperature 
on  the  face  of  the  earth  is  at  the  level  of  the  sea.  The 
temperature  diminishes  at  the  rate  oi  aboM\.  \t^  ^^^^^^ 
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to  the  mile  going  toward  the  sun,  so  the  nearer  we  approach 
the  sun  the  colder  it  gets  until  we  reach  a  zero  temperature. 
This  being  the  case,  how  and  where  does  heat  and  high  |[ 
temperature  get  into  the  earth's  stirface  from  the  siin's  heat? 
through  this  92,000,000  miles  of  zero  temperature,— or 
where  does  the  sun's  heat,  so-called;  commence  and  ter- 
minate, etc.?  Now,  gentlemen  philosophers,  I  would  very 
much  like  for  you  to  answer  these  questions  in  truth,  as 
it  would  save  me  a  great  deal  of  trouble,  as  I  am  somewhat 
interested  in  the  subject.  *  *  *  If  you  would  inform 
me  how  the  heat,  so-called,  from  the  suji  reaches  the  sur- 
face of  the  earth  through  92,000,000  miles  of  zero  space  or 
temperature,  I  should  like  it  very  much.     *     *     * 

There  is  but  little  matter  in  space,  therefore  there  is 
none  or  but  very  little  chemical  action  in  space.     As  there 
is  no  heat,  so-called,  where  there  is  no  matter  or  chemical 
action  going  on,  or  a  change  of  density  taking  place  among 
the  elements  of  matter — in  fact  there  is  no  heat  produced 
on  the  earth  until  the  cold  undulating  electricity  comes 
in  contact  with  and  permeates  the  earth's  atmosphere  and 
produces  chemical  action  and  a  change  of  density  among 
the  volatile  elements — the  water  and  its  vapors  and  the 
atmosphere;   then   the   highest   atmospheric   temperature 
is  generated  at  or  about  the  level  of  the  sea,  and  this  at- 
mospheric temperature,  as  above  said,  diminishes  every- 
where under  this  arc  at  about  the  rate  of  1 5  degrees  a  mile 
for  every  mile  that  we  leave  the  earth's  surface  going  to- 
wards the  sun — or  at  least  until  we  strike  or  come  in  contact 
^ith  a  zero  temperature;  therefore  there  can  be  but  little 
r  no  heat  in  cold,  zero  space,  or  yet  but  little  cheimcal 
-tion.     We  contend  that  there  cannot  be  any  heat  in 
5ace  where  there  is  but  little  matter,  or  chemical  action, 
c  change  of  density  going  on.     Therefore  as  above  said, 
^  cannot  anywhere  leave  the  surface  of  this  earth  ten 
3iles  without  moving  into  a  zero  temperature,   even  if 
^  go  toward  the  sun.     Now  as  above  said,  if  some  one 
ill  tell  us  ho^' ' "     "  -  '^t  ol  ot  ixota  >i?cv^  ^vjlxv  ^t^x^  \a  \Xve.  earth 's 
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stirface  through  the  92,000,000  (or  exactly — 91,840,000) 
miles  of  space  and  a  zero  temperattire,  and  below,  without 
getting  cooled  down  to  a  zero  temperature,  we  would  like 
very  much  to  knpw  it.  It  is  as  easy  for  the  cold  electricity 
to  move  from  the  sun  to  the  earth  and  planets  to  support 
their  chemical  changes  of  density — and  to  regulate  their 
volume,  density,  motions,  and  distances — and  elevate  or 
g;enerate  a  moderate  atmospheric  temperature  in  the  earth's 
electric  absorbing  volatile  elements  about  the  earth's 
surface  as  it  is  for  cool  electricity  generated  at  a  power  house 
to  go  or  be  sent  to  trolley  cars  to  heat  them — and  furnish 
cold  electricity  to  heat  many  other  things — many  miles 
from  the  electric  machines  or  generators.  The  sun,  with- 
out a  doubt,  is  surrounded  by  a  zero  temperature  and  its 
outside  shell  is  composed  of  snow  and  ice,  but  we  believe, 
that  like  the  earth,  that  its  temperature  increases  and  that 
it  becomes  quite  warm  as  it  reaches  some  10,000  or  20,000 
miles  from  its  surface  towards  its  center,  which  center 
is  supposed  to  be  some  400,000  miles  or  more.  The  sun, 
in  this  condition,  could  last  and  perform  its  work  for  millions 
of  years,  to  supply  and  exchange  or  reciprocate  electricity 
to  and  with  the  planets  to  support  the  earth  and  planetary 
bodies,  changes  with  which,  if  it  were  a  fire  ball  as  it  is 
supposed  to  be,  it  would  not  last  30  days — the  whole  solar 
system  would  go,  where  I  do  not  know  nor  cannot  imagine. 
It  is  advocated  by  some  that  the  planet  Mars  is  inhabited 
by  human  beings.  This  is  very  doubtful,  for  Mars  has  to 
go  through  too  great  a  change  of  density  and  orbital  revo- 
lution from  perihelion  to  aphelion  and  from  aphelion  back 
to  perihelion  again,  as  there  is  about  26,000,000  miles  of 
ellipticity  in  its  orbit,  and  all  planets  go  through  a  change 
of  volume,  density  and  motions  each  orbital  revolution  in 
proportion  to  the  amount  of  ellipticity  in  their  orbits. 
There  might  be  a  low  class  of  animal  life  on  Mars,  such  as 
fishes  reptiles  and  insects  or  such  things  that  can  live  in  and 
about  water.  If  there  is  anything  like  human  beings 
living  on  any  planet  except  the  eartTi  \t  \s»  N  ^tvm^  ,  ^'s.  *C^^ 
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planet  Venus  has  the  least  ellipticity  in  its  orbit  of  any  othelFor.  tl 
planet,  therefore  it  has  the  least  change  of  density  to  jfcut  \i 
through  of  any  other  known  planet ;  hence  human  lilliidge 
could  exist  on  that  body."  itoiet: 

Final    Conclusions    that  our   Whole    Subject  I  . 
Reveals   Regarding  the   Great   Pyramid.       I     .. 

It  is  not  a  difficult  proposition  to  speculate  upon  an}liiDn 
'mysterious  subject,'  that  but  few  people  have  investigated! k  ^ 
and  obtain  followers  for  the  theory.     But  a  mysteriousl    ^ 
subject  like  that  of  the   'Great  Pyramid,'   that  has  beenlhav' 
before  the  intelligent  thinking  inhabitants  of  the  earth  I  Ma'^ 
for  over  5,000  years  (that  we  have  history  for)  during  whicliuai 
period,  the  population  has  varied  in  numbers  from  a  ie^lo:' 
thousand,  to  1,555,000,000;  and  the  intelligence  has  rankedloet 
from  the  naked  nomadic    'Negrito'    of  the  Philippines,  tol 
the  most  gifted    'scientist'    of  the  age — it  is  not  so  easyriii 
to  obtain  followers,  and  recognition  for  a  new  theory  re-\ 
garding  it.     But  few  people  change  their  theories  of  life-  111 
long  standing,  even  though  their  opinions  be     classed  by 
the  masses  as  purely  superstitious. 

The  Great  Pyramid  Jeezeh,  of  Lower  Egypt,  probably 
has  l)een  the  subject  of  more  speculation ;  caused  more 
]jeople  to  change  their  fixed  ideas;  and,  has  created  more 
douljts,  on  more  different  subjects,  than  all  other  visible 
mysteries  in  the  world  combined.  For  the  reasons  above 
expressed,  we  may  be  excused  for  our  effort — in  the  fore- 
going pages  to  demonstrate  an  entire  original  theory,  for 
the  coustrHctioji  and  use  of  this  "First  Great  Wonder  of 
the  World." 

If  you  have  closely  scrutinized  what  we  have  presented 
for  your  eximination  in  the  preceding  sections  of  this  work, 
and  have  read  between  the  lines,  where  we  have  presented 
such  opportunity,  this  recapitulation  will  have  the  tendency 
to  refresh  your  memory.  As  many  people  make  a  tour 
of  the  world  in  eighty  days,  and  try  to  shade  that  by  a  few 
hours — to  such  this  condensed  statement  will  be  in  place. 
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:For,  they  have  no  time  to  listen  to  corroborative  evidence, 
■rhut  upon  all  subjects  constitute " themselves  "Barrister, 
r Judge  and  Jury."  However,  to  the  student  that  desires 
to  refresh  his  memory,  for  either  conversation  or  instruc- 
tion this  statement  will  not  be  out  of  place. 

In  the  endeavor  to  substantiate  our  theory  regjarding 
this  "First  Great  Wonder  of  the  World"  we  have  diverged 
from  the  subject  of  Architecture  and  Building,  at  intervals, 
but  for  a  purpose. 

We  think  we  have  made  out  an  excusable  case,  for 
having  treated  at  some  length,  the  subjects  of  Astronomy, 
Mathematics,  and  Seismology  with  our  own  theory  for 
Earthquakes.  And,  also,  for  using  the  other  ''six  wonders 
of  the  world"  constructed  by  mkn,  as  comparisons;  to- 
gether with  the  "Seven  Natural  Wonders  of  the  Earth." 

It  is  only  by  comparison,  illustration,  contrast,  etc., 
that  we  can  demonstrate  what  little  we  do  know. 

We  think,  however,  that  we  have  demonstrated  that 
through  the  aid  of  Astronomy,  Geography,  and  Mathema- 
tics, the  ancient  builders  of  the  Great  Pyramid,  found  the 
*' center  of  all  the  land  of  the  earth,"  whereon  to  erect 
that  remarkable  structure;  and  through  the  aid  of  our 
''earthquake  theory,"  and  chronological  list  of  principal 
earth  disturbances,  for  nearly  2,000  years;  that  it  is  located 
upon  the  spot  of  least  vibration,  and  most  perfect  security 
from  future  destruction,  for  thousands  of  years  to  come. 
And  its  builders  knew  it. 

We  stated  at  the  outset  of  this  work  that  we  at  least 
believed  that  this  mysterious  structure  was  built  by  a  race 
of  people  that  preseeded  ours;  with  vastly  more  intelli- 
gence than  we  now  possess,  or  are  likely  to  attain  in  the 
next  one  hundred  years  to  come.  And  that  it  was  built 
for  an  "Initiatory  Asylum";  from  which  all  "secret  orders" 
of  today  are  partial  imitations.  (See  index  for  "Initiatory 
Degree"  in  the  Great  Pyramid."  And,  as  the  principal 
** Secret  organization"  of  men,  who  built  the  Great  Pyramid , 
ruled  the  whole  earth  at  the  time  oi  its  eteeXAOTv;  \\,  \^  ^^^^- 
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fectly  natural  that  they  should  have  dictated  an  ''Inter-: 
national  code  of  weights  and  measures.'*     The  tables  of 
Pyramidal  Weights  and  Measures,  contained  in  this  work| 
based  on  the  measurements  within  the  Great  Pyramid, 
stand  out  as  proof  of  our  theory  on  this  subject. 

As  the  principal  rulers  of  the  United  States,  Great 
Britain  and  Germany,  at  this  wirting  (1907)  viz.,  President 
Theodore  Roosevelt,  King  Edward  VII.,  and  Emperor 
William  XL,  have  each  travelled  from  East  to  West,  and, 
therefore,  can  see  the  necessity  for  the  establishment  of  an 
International  code  of  "Weights  and  Measures";  and  King 
Edward  VII.,  is  in  the  position  (with  Egypt)  to  stop  any 
further  depredations  in  and  about  the  Great  Pyramid,  and 
to  suggest  the  repair  of  said  structure.  And  this  trio  ol 
Illustrious  Rulers,  are  in  such  touch  with  the  balance  of  the 
civilized  world,  as  to  have  their  confidence  in  suggesting 
said  code.  There  are  a  number  of  men  of  wealth  that  could 
and  would  furnish  the  means  for  this  purpose;  but,  it  will 
reciuire  the  consent  of  these  three  principal  nations  to 
inaugurate  a  starting  point.     Will  they  do  it? 

The  Great  Pyramid  Jeezeh  was  built  at  least  50,000 
years  ago;  and  more  likely  in  the  year  55,677  B.  C. ;  reason- 
ing from  the  standpoint — that  the  whole  race  of  people  that 
lived  at  the  time  the  Great  Pyramid  was  built,  w^ere  anni- 
hilated later  by  a  cataclysm;  and  as  no  cataclysm  has  taken 
place  (according  to  geology)  under  50,000  years,  we  think 
the  last  named  date  (55,677  B.  C.)  more  probable.  We 
believe  that  it  was  built  at  some  date  when  the  star— 
"a  Dracojiis,"  was  in  a  direct  line  with  the  "pole,"  and 
looked  straight  down  the  (present)  passage  way,  on  the 
north  side  of  the  building.  These  occurrances  only  take 
placfe  every  25,800  years;  the  last  occurrance,  and  the  only 
one  during  our  present  civilization,  was  in  2170  B.  C; 
and  will  not  duplicate  its  position  until  the  year  23,630  A.  D. 

We  maintain  that  it  could  not  have  been  built  in  2170 
B.  C.  as  ignorance  and  superstition  pervaded  the  whole 
earth  at  that  period ;  and ,  there  has  as  yet  been  no  reasonable 
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ent  produced  to  prove  Divine  assistance  to  its  Archi- 
^  — ~ICt,  and  assistant  workmen,  at  that,  or  any  other  date 
^-Hmng  our  civilization ;  as  claimed  by  several  Egyptological 


lolars.    Further,  we  claim  that  it  would  be  impossible  to 

Tiplicate  this  building,  in  its  entirety,  in  this  enlightened 

,  by  the  combined  skill  and  intelligence  of  all  nations. 

Vw  one  reason  alone,  even  if  we  could  prepare  the  different 

Arts,  we  could  not  place  them  in  their  present  (perfect) 

•  osition,  by  any  known  process  in  this  enlightened  day, 

"wing  to  their  immense  size  and  weight.     So  the  builders 

^J^^Hust  have  possessed  the  secret,  (lost  art)  of  "overcoming 

gravitation,'*  or  its  equivolent,  for  this  purpose.     Further, 

^■^^Vve  could  not  prepare,  with  the  tools  at  our  command, 

"^Tnany  of  the  hard  pieces  of  granite  that  are  in  position,  ow- 

^-^\ng  to  their  extreme  delicacy  of  finish,  and  their  immense 

^  ?size  and  weight.     Our  finest  measuring  rods  fail  to  register 

^^the  same  result,  twice  hand-running,  in  the  hands  of  our 

}:  most  skillful  mechanics,  on  a  building  the  size  of  the  Great 

c::::  Pyramid.     And  yet,  with  all  the  measurements  that  have 

been  made  in  and  around  this  building,  in  the  last  one 

c^r  thousand  years,  we  have  been  unable  to  prove  any  imper- 

•  fection  in  its  perfectly  square  base . 

It  is  also  evident  that  its  passage  ways  and  chambers 
*  were  well  lighted,  by  some  process  of  reflected  light,  still 
unknown  to  us.  It  is  almost  positively  certain  that  it  was 
not  lit  up  by  lamps,  or  by  any  method  that  we  are  familiar 
with ;  for  there  is  no  evidence  of  any  place  whereon  to  hang 
or  sit  a  lamp,  and  no  receptacle  wherein  to  burn  any  illumin- 
ating substance. 

All  the  chambers  give  evidence  that  (when  they  were 
used)  they  were  prepared  for  perfect  ventilation,  and  no  vit- 
iated or  impure  air  was  tolerated  by  those  ancient  builders. 
Does  this  not  demonstrate  that  this  building  was  not 
erected  by  an  ignorant  race  of  people? 

Is  there  a  more  plausible  theory  than  the  one  we  have 
presented?  We  leave  this  portion  of  the  subject  with. 
you.     And — so  mote  it  be. 
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Smith,  Prof.  H.  L.,  Discoveries  of 399 
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•'  "      Astronomy  of  the...  .136-146 

"  "      Elements  of  the 141,578 
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Spires  and  Domes,  Height  of 532 

Square  Acres,  Length  of  Side  of 433 

"       Measure 432,  447 

"        Root  of  Two,  By  Myers 284 

Standard  Measures  of  King's  Chamber .  .  263 

"         of  Length  Employed 180 
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Temple  of  Diana  of  the  Kphesians.  .81.  82 

^*  King  Solomon 274-284 
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Time  Has  Not  Affected  Great  Pyramid .  .  185 

Tomb  of  King  Cheops,  IllUftrated 45 

"         Mausolus,  King  of  Caria.  ...   83 
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Un<liscovered  Hooms  in  (Ir.  Pyramid.  .  .395 
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